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“TDLE WIRE” ON DYNAMOS. 


FROM time to time we have published in these pages 
voluminous papers on the above subject, but notwith- 
standing all that has been written, not a little mis- 
understanding still exists regarding it. Taking a ring 
armature, by which we mean one in which the wire in 
addition to its being wrapped on the exterior passes 
through an interior opening, obviously it is impossible 
from mechanical reasons to completely enclose the 
perimeter by a polar extension, but it has been affirmed 
that the more completely the perimeter is surrounded 
by the polar surface the more efficient will the machine 
become. Some writers say that all wire not brought 
directly under the influence of the magnet poles 
merely constitutes so much waste resistance, others 
say that none of the wire on an armature can properly 
be considered as wasted. It is possible that in some 
instances a different meaning has been sought to be 
conveyed by the term “idle wire.” The apparent 
contradictions may therefore lie in some cases more in 
differences of expression than in real difference of 
opinion. 

Schuckert was one of the first to put into practical 
shape the idea that the increasing of the polar surfaces 
would materially add to the efficiency, and his dynamo 
having a flat ring armature with an elongated polar 
slab on each side is too well known to need description 
here. In the hour of its nativity it was supposed to 
be an improvement on machines of the Gramme 
type. We have since learned that the improvement 
was but imaginary. Fein and Jiirgensen, basing their 
practice on the same general idea, have designed 
machines differing from the Gramme, in that the pole- 
pieces are extended inside the armature, while Mordey 
following on the same lines has proposed an armature 
with U-grooves running circumferentially round it, 
and which resembles on the exterior the grooved roll 
of a bar mill. The inventors of these various 
forms of armature were doubtless of opinion that 
machines could be made to give a higher electromotive 
force by the simple device of bringing a large propor- 
tion of the total length of wire enclosing the armature 
core directly under the action of the magnets, or, to 
put it in another way, they endeavoured to obtain a 
higher efficiency by spreading out the field, so that the 
lines of force were made to pass from the magnets to 
the iron core all over the wire-covered surface of the 
armature. Unfortunately, the advantages sought by 
these particular devices were not forthcoming. Now 
we know that they are useless, because their adoption 
will not, in the sense intended, add one whit to the 
efficiency of the machine; further, we know that by 
the conduct of some in continually advocating their 


use, consideration may be diverted from the real points, 
by attention to which only can dynamos be made 
efficient. 

A dynamo may be defined as a machine in which 
the energy of motion is transformed into electrical 
energy by the movement of a conductor in a magnetic 
field. The definition gives us a hint regarding the 
particular points to be kept in view in dynamo 
designing. The magnetic field in which the conductor 
moves must be strong ; that is, the lines of force must 
be packed into the iron core of the armature as densely 
as possible, The less the resistance of the magnetic 
circuit the stronger is the field produced by a given 
excitement, and that maximum strength of field may 
be produced with minimum expenditure of energy, 
the path which the lines of force take through the 
machine must be as nearly as possible completed in 
iron. In the best machines the space occupied by 
substances other than iron is merely fractional, and 
there is left between the armature core and magnets 
only clearance sufficient to allow of the conductor 
moving without danger from contact with the polar 
surface. To the fact that the magnetic resistance has 
been diminished by an expansion of the polar surfaces 
must any increase in the efficiency of the machine be 
attributed. This increase may be apparent in a 
diminished excitement for the same density of field, or 
in an increased density for the same excitement ; but 
the fraction of the perimeter enclosed by the pole piece 
has per se nothing to do with the E.M.F. generated ; 
that depends only upon the total number of lines of 
force passing into the armature core. This point 
should be clearly understood ; the E.M.F. is increased 
not because lines of force enter the armature over an 
expanded surface, but because their total number may 
have been increased. 

But, nevertheless, part of the wire on an armature 
must be idle in the sense that it contributes nothing to 
the E.M.F., and the question arises whether the 
efficiency of the machine is thereby impaired, In a 
machine of the Gramme type all the wire inside the 
armature is idle, inasmuch as it has no movement in 
the magnetic field. Practically, in exciting machines 
a point is soon reached where any addition to the lines 
of force passing through the armature can only be 
obtained by a large expenditure of energy, the iron 
core being then “saturated.” No diminution of re- 
sistance in the part of the magnetic circuit exterior to 
the armature increases appreciably the lines passing 
through the latter when this is the case, although to 
create the same number of lines, less excitement with a 
diminished resistance might be required. Imagining 
a Gramme armature, the core of which is saturated, if 
we extend the pole pieces inside so that the perimeter is 
completely enclosed, we have manifestly disposed of all 
the idle wire, although we have not increased the E.M.F. 
by sodoing. The number of lines passing into the arma- 
ture remains as before, because, due to the diminished 
magnetic resistance outside the core, additional lines 
cannot be induced in a core already saturated. But where 
is the advantage which was supposed to be gained ? 


Formerly more than half the wire on the armature was 
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“idle,” now there is no idle wire, all being directly 
under the influence of the magnets. What has been 
done is this. The area through which lines of force 
enter the core has been extended, the lines of force 
cutting the conductor are now less densely packed, 
their density is inversely as the extended area, and the 
electromotive force generated per unit length of active 
conductor has therefore less than half its former value. 
In fine, where the total number of lines entering the 
armature remains unchanged, the activity of the active 
portion is inversely as its length. If by any device of 
extended pole pieces additional wire is made active its 
activity per unit length is diminished as the length of 
wire made active is increased, and since the total 
E.M.F. is the product of the activity into the length of 
active wire, we conclude that in these devices there is 
no advantage to be gained. 

In the armature we have considered where all the 
wire is made active efficiency has not been sacrificed 
since the total length of wire has not been increased. 
But when in adding to the active wire the total length 
of the conductor is increased, the armature even with 
its increased length of active wire is less efficient than 
before. This is the case when the armature is corru- 
gated in the direction of its length like the one to which 
we have referred. Here the lines of force being spread 
over the corrugated surface their density is diminished, 
the activity of the wire per unit length is also 
diminished as its length due to the corrugation is 
increased, and the final result is that a certain resist- 
ance has been introduced in the form of additional 
length of wire which is not only useless but a source 
of inefficiency. 

In conclusion, we trust we have disposed of the 
question of “idle wire.” It is no disadvantage per se 
for a dynamo to contain a good proportion of idle 
wire, nor can any advantage be gained in the shape of 
a higher E.M.F. by making this idle wire active. The 
E.M.F. generated depends only on the total number of 
lines entering the core, and it makes no difference 
therefore whether they are spread over one-fourth or 
three-fourths of the perimeter. 


THE KROTOPHONE. 


THIS is the name given to a new form of instrument 
which is a variation of the telephone receiver. The 
inventor, Mr. E. S. Spaulding, of New York, does away 
with the use of all magnets, diaphragms, helices, secon- 
dary currents or induction coils, The principle of the 
operation upon which the instrument is based, accord- 
ing to the New York Electrical World, consists in the 
reproduction of the human voice through the medium 
of crepitations or minute crackling sounds or detona- 
tions. This is accomplished by causing the original 
disturbances in the transmitter to be sent over the line 
so as to affect the receiver and cause it to give forth 
a series of crepitations or intermitting detonating 
sounds, 

_ The illustration, fig. 1, shows the original form of 
instrument employed, and fig. 2 the modified and 
improved apparatus. As in the ordinary system, any 
form of microphone transmitter shown at A may be 
employed. Within the case, H, fig. 1, there are two 


carbon points, D, D’, which form part of the circuit, 
Cc, one of the points, D, being rigidly secured in the 
receiver, H, and the other point, D’, being adjust- 
able with reference to the other point by means of the 
screw, F. 

This constitutes the entire receiver. The theory 
upon which the instrument operates is so novel that 
we prefer to give it in Mr. Spaulding’s own language, 
as set forth in the patent recently granted to him. 


A 
© c F 
B 


Fic. 1. 


“For the sake of illustration we will assume that 
the circuit consists of a battery, line, and the receiver 
shown in fig. 1 used as a transmitter, and a similar 
instrument used as a receiver proper. Assuming 
that the current passes through the carbon pencils in 
parallel lines, any disturbance of the point of contact 
of these pencils in the transmitter will produce a series 
of crepitations, which cause a series of corresponding 
electrical impulses to be transmitted cver the circuit. 
Referring to the receiver, this circuit, passing in 
parallel lines through the pencil, D, causes its points of 
contact with the opposite pencil, D’, to vary by reason 
of the elongation and contraction of the pencil, D, due, 
for want of a better term, to the polarisation of the 
molecules or atoms of the pencil. Now, assuming 
that through the pencil the current passes in a 
series of many parallel lines, then the movement 
of the atoms in each of these lines would be 
uniformly similar and in parallel lines, and thus a 


Bok 


Fia. 2. 


disturbance created in the receiver corresponding to 
the impulses affecting it, which impulses in turn cor- 
respond with and depend upon the primal disturbances 
in the transmitter. Now, then, it being shown that 
the polarisation or disturbance of the atoms in the 
pencil, D, in the receiver is produced, I have noted 
that this result is accompanied by a series of crepita- 
tions or crackling sounds, which are clearly distin- 
guishable from even the faintest sounds when pro- 
duced by vibrations or other cause, and from this 
distinction I infer that the said crepitations are 
strictly ‘neutral,’ and so denominate them. There- 
fore, as such crepitations are individually neutral when 
they are arranged in constantly varying groups, corre- 
sponding exactly to the primal disturbances which 
cause them, and thus if articulate sounds be the primal 
cause of the disturbance in the transmitter, articulate 
sounds will be the effect in the receiver.” 

Mr. Spaulding has found that when two pencils of 
carbon are used as the receiver the sounds will be 
audible and distinct, but faint ; and, to overcome this 
objection, he replaces one of the pencils by a plate of 
carbon of such size and quality as to be non-sonorous 
and non-vibrating, as shown in fig. 2. This plate is 
provided with a circumferential ring, K, and the plate, 
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p’, has a suitable elastic packing ring, to prevent 
fracture when rigidly secured in place in the holder, H. 
In this form of receiver the current passing as before 
in parallel lines through the pencil, D, and thence to the 
plate, D’, from the point of contact of the pencil, the 
current then radially diverges in every direction 
toward the metallic ring, and thence to the ground, 
as before. This construction gives an amplified sound, 
and this effect Mr. Spaulding attributes to the radial 
or diverging paths the current takes. In the first 


Fig. 3. 


form of receiver described, the current passes in 
parallel lines, and the movement of the atoms on each 
of these lines is uniform, and consequently the crepi- 
tations are faint; but in the second instance these 
several lines are not parallel but divergent, and in- 
creased crepitating effect is produced. 

The illustration, fig. 3, shows the circumferential 
connection of one of the carbon points. 


WENZEL’S ARC LAMP. 


ALTHOUGH recently several electricians have succeeded 
in constructing are lamps which act satisfactorily 
according to present requirements, this end has been 
often attained only by means of very ingenious and 
complicated mechanism. Now, though the use of such 
machinery is not advantageous from a finanical point 
of view, it is still more objectionable as regards 
durability. Complicated mechanism requires the most 
exact attention, and it is not always possible on the 
ground of expense, especially in the smaller installa- 
tions, to employ an electrician or even an experienced 
mechanician. 

An arc lamp, therefore, must not be regarded as a 
scientific instrument, but as an apparatus intended for 
practical use. Hence it follows that an apparatus con- 
structed as simply as possible and with few movable 
parts is most suitable for this purpose. But this sim- 
plicity must not interfere with the certainty of action 
and the steadiness of the light. 

Such a construction, scarcely to be surpassed in 
simplicity, and at the same time capable of exact and 
sensitive regulation is that before us, patented in 
Germany and in various other States. 

The accompanying figure shows all the details. 

Between the two plates enclosing the mechanism is 
seen the moving rod, g, which carries the upper 
(positive) carbon. On this rod there are teeth and pegs 
into which enters the lateral movement of the brake 
wheel, ¢. Between the rod, g, and the revolving iron 
disc, e, there is a firm, indissoluble connection. 

The angle iron, d, which is to be considered as a con- 
tinuation of the core, a, comes gently in contact with 
the disc, e. Both are suspended freely from the regu- 
lation angle, /f. 

The angle, c, is an affix ford. The core, a, moves 
quite freely in the bobbin, A. The latter is provided 
with two wrappings, for the main current and the by- 
circuit, and the magnetising powers of the wrappings 
tend mutually to enfeeble each other when the lamp 
is in action. The bobbin, A’, is introduced as a resist- 
ance in the thin wrapping of the bobbin, A, and serves 
at the same time for the reception of a safety contact in 
case of need. 

The action of the lamp is as follows :—On closing 
the circuit the core, a, with the pieces, d, become 
magnetic, and apply themselves firmly to the 


disc, e, so that a direct magnetic connection takes 
place between d and e. At the same time the core, «, 
is drawn into the bobbin by solenoid attraction ; the 
disc, e, is consequently turned, the rod, g, is raised and 
the are is formed. 

Ifthearc increases, 7.¢., if the tension at the arc becomes 
greater the thin wrapping of the bobbin, A, acts asa 
demagnetiser on the core, «4, whereby it is lifted out of 
the bobbin by the spring and the are decreases. 


If in further working, d comes in contact with c, the 
magnetic action of the bobbin, A, upon the core, a, 
becomes less, and on a further increase of the are the 
magnetic connection is broken. This takes place in the 
present construction with such precision that with the 
exception of the small perturbations due to impurities 
of the carbon the disc, ¢, is scarcely seen to rotate. 

Whilst in other constructions with brakes the action 
of the latter is effected by gravitation which always 
presses alike, it is here a function of the difference of 
the magnetic forces from the main current and the by- 
circuit, and depends consequently directly on the latter. 

Friction scarcely occurs in this lamp, whence its 
mechanism is equal in sensibility to the most compli- 
cated.—Zeitschrift fiir Elektrotechnik, 


ON THE SIZE OF CONDUCTORS FOR INCAN- 
DESCENT LIGHTING WHEN LAMPS ARE 
IN MULTIPLE ARC. 


By H. WARD LEONARD. 


1.—Size as Determined by a Required Loss of Electro- 
motive Force in the Conductor. 


IN the various electrical text books and journals there 
is a great dearth of practical information upon this 
subject. In the principal companies engaged in in- 
stalling incandescent lamps, most of the employés use 
formule for the determination of the circular millage 
of a wire which depend directly upon the resistance of 
the lamp and upon some percentage of loss of the total 
available electromotive force, and which involve the 
use of a “table of constants,” a different constant being 
required for each candle-power of lamps of the same 
electromotive force and having the same economy, and 
also for each variation in electromotive force in lamps 
of the same candle-power. 

The writer, after deriving and using quite a number 
of different formule which were steps toward increased 
simplicity and accuracy, last year derived the formula 


= 
uit, 
the 
ist- 
the 
ory 
hat 
ge, 
Zz ic 
hat fe 
in | 
in ¢ 
act 
it eS 
nt = J 
be 
to 
es 
at 
he 
od 
a- 
re 
ch 
al 
te 
of 
be 
is 
of 
us 
is 
e, 


THE TELEGRAPHIC JOURNAL AND 


158 


ELECTRICAL REVIEW. 


[AuGusT 13, 1886. 


given below, and its use by himself and others asso- 
ciated with him has been so satisfactory, that he has 
been led to hope that it may be of assistance to some 
who are at present inconvenienced by the necessity of 
a “table of constants” which are worthless in case of a 
variation of candle-power or economy of the lamps 
they apply to. 
. Let E= E.M.F. required to bring the lamps to 
nominal candle-power. 
C© = the current required by lamps in ampéres. 
C.P. = the aggregate candle-power of the lamps. 
C.H.P. = the economy of lamps expressed in candles 
per electrical horse-power. 
Vv = the loss of E.M.F. in the conductor both 
ways, expressed in volts. 
D = the distance to the lamps expressed in feet. 
M = the number of circular mils of the wire. 
R = the resistance of the wire both ways. 
‘ Since 1 watt = 44:24 foot-pounds per minute, we 
ave: 
E x C x 44:24 = the foot-pounds per minute ab- 
sorbed by the lamps. 


Now, evidently, Ex Cx 4424 CP. 
33,000 
33,000 x ©.P. 
4424 x CHP. (1) 


Now, the resistance of 1 foot circular mil of copper 
of 96 per cent. conductivity = 10°725 ohms. 


10°725 x 2D 
R= 


x 
By Ohm’s law, 
R 
MV 
C= 10795 x 2D () 
Now, by (1) and (2) we have: 
MV 33,000 x ©.P. 


10725 x E x 44:24 x CHP. 
Whence y_ PX 16.09, 


By the substitution of the economy in candles per 
horse-power, we have a formula of extreme simplicity, 


Curve oF Maximum Sare CURRENT FOR BarE WIRE. 


with but one constant for lamps of one economy, no 
matter what the variations of candle-power and the 
electromotive force required may be. 


For example, in the case of Edison lamps, which 
have an economy of 160 candles to the electrical horse- 
power, the formula becomes : 


_ x D x 100 
VxE 


And it will be noticed that in the case of lamps of 
100 volts, which are largely used in this system, the 
constant vanishes, and the formula becomes : 


v 


which, for simplicity, it would be difficult to excel. 

From the results of the Franklin Institute tests, the 
constants for the various lamps are given in the table 
below ; as the candle power of the various lamps was 
not the same, the mean spherical candle-power is also 
given :— 


99 169 15°47 95 45 
Stanley ............ 96 189 13°59 85 41 
a 44 216 13°42 74 78 
Woodhouse and ) 55 210 15°64 76 64 
WSON...... 5 | (2nd lot) 210 18°30 76 64 
50 183 12°44 87 80 
Weston, tamadine| 210 16°43 76 32 
= paper ... 70 | 166 15°18 100 63 


2—On the Size of Conductors as Determined by the 
Heating due to the Current. 


Let D = diameter of wire in mils. 
M = number ef circular mils of wire (area of 
cross section). 
Cc = current in ampéres. 
R = resistance of unit length of wire. 
K = a constant. 
The surface of wire of unit length = z D. 
Heat radiated varies directly as 7 D. 
Heat generated varies directly as C? R. 


Now, R varies inversely as M. 
2 


Therefore, the heat generated varies as or, the heat 


generated = - x constant. 


Similarly, heat radiated = 7 D x const.; and since 
D= VM, we have heat radiated = /M x const. 

Now, since when the temperature of the wire is con- 
stant the heat generated will equal the heat radiated, we 
have : 


c? x const. co 
= VM x const. 


and 


In practice, the only wires of a system of conductors 
for incandescent lighting which we need expect exces- 
sive heating in are the so-called “omnibus” wires, 
which carry the total current, and possibly the feeders, 
which also carry heavy currents. ’ 

The results of some experiments on bright bare 
copper wire gave the value 100 for K in the above 
formula when the temperature of the wire was raised 
81 deg. F., or 45 deg. C. That is, for such a rise of tem- 
perature as that mentioned, the formula becomes 


M=c x 100 


and c =M: x 0316 
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The above formula is applicable to cases when bare 
or insulated (which latter will be at somewhat lower 
temperature) wire is to be used and is to have free 
access to air. 

Below are given the data, derived from the use 
of this formula, as regards the size of wire for various 
currents, and a curve plotted from the table is also 
given : 


Sectional area Safe Cire. mils, 
500,000 595 822 
400,000 503 795 
we 300,000 405 740 
a 250,000 354 707 

0000. 206,116 306 674 
000... 180,625 278 652 
00... 144,400 234 616 
115,600 199 584 
as 90,000 164 548 
80,656 151 533 
67,081 132 509 
4. 56,644 116 488 
48,400 103 469 
41,209 92 451 
— 32,400 76 424 
Se . 27,225 67 406 
o . 21,904 57 385 
10 17,956 49 366 
11 14,400 42 346 
12 11,881 36 330 
13 9,025 29 309 
14 6,889 24 288 
15 5,184 19 268 
16 4,225 17 255 
17 3,364 14 241 
18 2,401 ll 221 


In the case of armatures, 60 deg. C. is about the 
maximum safe rise of temperature admissible. 

For armatures of the Siemens and similar types, the 
constant for 60 deg. C. rise is 140; that is, the formula 
becomes : 


x 140 
and c x 02457. 


ELECTRICAL TESTING APPARATUS. 


MESSRS. SMITH, BAKER & CoO. are introducing a 
speciality in the shape of a complete testing apparatus, 
consisting of a portable astatic galvanometer having a 
resistance of 600 to 700 ohms, and a Wheatstone bridge ; 
the capacity of the apparatus allowing of tests being 
taken ranging from ;',th of an ohm up to 1,100 ohms. 

We have had an opportunity of seeing these instru- 
ments (which are illustrated in our supplement), and 
should be unjust were we not to say that they are 
finished in a really neat and substantial style. 

The galvanometer is mounted on a_ polished 
mahogany base, having three levelling screws, a 
lacquered brass case with open glass top covering the 
inside of the galvanometer, the needle of which appears 
to be delicately balanced. 

The Wheatstone bridge and resistance coils are fixed 
in a neat polished mahogany box ; the brass work is lac- 
quered and mounted on an ebonite slab, the plug tops 
being of polished ebonite, and the finger-pieces of 
battery and galvanometer keys are of ivory. 

The object of the makers has been to provide a set of 
instruments at a price within the reach of students, 
amateurs, electric bell fitters, and “lightning rod” 
men ; and many others who require to take tests and 
have hitherto been debarred by reason of the high 
charges for this class of goods. The low price of these 
instruments should find a ready market for them 
amongst foremen and pupils, great care having been 
taken, we are told, to make the instruments thoroughly 
accurate, 


CONTINUOUS ACTION MAGNETIC 
SEPARATOR. 


THEaccompanying engravings (from the Engineer) illus- 
trate a new and very simple action magnetic separator 
now being introduced into this country by Messrs. H. 
Stopes & Co., of Southwark Street, S.E. It is made 
in particular for separating iron borings and other 
cuttings, and this it does with great efficiency. The 
cuttings and borings are filled into the hopper, and are 
thence led by a jog screen to a small roller feed 
hopper by which they are distributed to the small 
buckets of the cylinder or bucket wheel seen in 
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fig. 2, some of the buckets being seen to an enlarged 
scale in fig. 3. Permanent fixed magnets are mounted 
inside the cylinder, the latter being made of brass. 
As the borings enter the buckets and with them ap- 
proach the poles of the magnets, the iron and steel 
pieces are attracted and held in the buckets or troughs, 
every piece, large or small, standing on end; but the 
brass, copper, tin, &c., unaffected by the magnets fall 
out and into the first spout, while the magnetisable 
materials pass on until beyond the influence of the 
magnets and fall into the second spout. The machine 
is shown fitted with pulleys to be worked by power, 
but they are also worked by hand. 

The separation made by the machine is very com- 
plete; very complex mixtures may be separated by 
passing the product from the “brass shoot” twice 
through the machine. 
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PRIZE COMPETITION FOR THE BEST 
ELECTRO-MOTOR. 


IN our issue of last week we published particulars of 
the rewards which the proprietors of Industries have 
offered for the best design of an electro-motor. The 
award of 100 guineas which is to be paid to the 
original inventor who sends the best design is in itself 
worth having, and since the prize-winner will remain 
the sole proprietor of his invention, which can at his 
desire be protected by letters patent, there is every 
inducement to renewed exertion on the part of elec- 
tricians of an inventive turn of mind. There is, 
certainly, only one prize in this lottery which will 
repay the winner for the “ hours” he may spend within 
the next three or four months over his drawing board 
and sketch book ; but there is also an indirect benefit 
for those who will be in the majority, the blanks, in'so 
far that they will have made a special effort to exer- 
cise their ingenuity. Prizes of this kind are an induce- 
ment to many a clever mechanic who will not use his 
brain to its fullest capacity unless he has hopes for 
immediate and substantial rewards. We know that 
there are in every large engineering establishment 
draughtsmen and mechanics who are gifted with a 
faculty for invention, but who at some unfortunate 
moment have been either discouraged by their supe- 
riors ignoring a novel idea, or who have seen their 
invention made use of without the slightest acknow- 
ledgment or reward on the part of their employers. 
Sometimes it has happened that the manager or some 
other official got the credit fur what an employé had 
wrought, the real inventor being perhaps discharged 
soon after disclosing his idea. Such misappropriation 
of ideas happily occurs very seldom, but it has occurred 
within our knowledge, with the immediate effect of 
suppressing ambitious aims among all who were 
cognisant of the injustice. But there exists also that 
large class of would-be-inventors who are an absolute 
nuisance to their employers through wasting time and 
materials on worthless schemes, and it is on account 
of these half-educated and often obstinate men that 
some firms suppress, by direct orders, all effort in this 
direction. Valuable ideas may get lost thereby, and 
some bond fide inventors may be discouraged uncon- 


sciously ; but these have now a chance of employing - 


their leisure hours with the promise not only of £105 
cash but also distinction and more substantial benefits 
which are sure to follow afterwards. 

Our contemporary, Jxdustries, may not become as 
popular as did 7'it-Bits when it gave a seven-roomed 
house to the happy author of an essay, nevertheless the 
proprietors of the new technical periodical may find 
some consolation in the thought that at their instiga- 
tion a revolution is to be brought about in the appli- 
cation of electricity, or, to be correct, in the design of 
electromotors, which the editors consider an immediate 
necessity as “this branch of electrical engineering 
might, if properly developed, become an industry of 
even greater importance than that of electric lighting, 
and thus afford profitable employment to a large 
number of workers and to a considerable amount of 
capital.” Whether the conditions as to the construc- 
tion, weight, speed and efficiency of the ideal motor 
will be fulfilled is a question which we cannot answer, 
but we fail to see how public opinion, which is at the 
root of the existing want of enterprise, is to be affected. 
And 7f those conditions are fulfilled we shall have a 
motor giving at least 80 per cent. efficiency and weigh- 
ing not more than 95 Ibs. per H.P., and running at not 
more than 250 revolutions per minute. There have been 
and are good motors in the market which approach the 
above efficiency, which weigh much less than 95 Ibs. 
per H.P., but which make three times the number of 
revolutions. 

Slow speed is very desirable, and at present some 
gearing must be employed in order to reduce the 
speed of the armature to 80 or 100 revolutions on 
tramcar axles, and this reduces the: total efficiency of 
the system ; but the question of efficiency or the motor 
speed has never deterred capitalists or the public from 


supporting schemes for the electric transmission of 
power, and we doubt whether an additional 10 per cent. 
in the total efficiency of this mode of transmission will 
have any effect upon the general opinion of those who 
are to bring about the hoped for change in a new 
industry. 

The particulars which we printed last week point 
out that “ what is wanted is not an old type lightened 
and improved, but a totally new type. We must have 
a new invention in the strictest sense of the word in 
order to approach the conditions laid down as the basis 
of this competition.” This may involve the discovery 
of a new principle, but the jury has “to judge the 
merit of a machine from its design only, instead of from 
tests with machines actually made,” and the prize- 
givers anticipate that the jury will have great diffi- 
culties in discriminating. 

We consider it little less than absurd to think that 
a reliable judgment can be formed upon a new 
machine, made on a new principle, by merely studying 
the drawings, but this is what the Industries adjudica- 
tors are supposed to do. If we make slight alterations 
in the construction of well-known types of machines, 
we often get results which we little anticipate; how 
then are these “ experts,” even though their knowledge 
of electro-motors may be very extensive, to tell the 
efficiency of a motor with all its electrical data, from a 
design which must represent in the strictest sense of 
the term a new invention of a totally novel type ? 


INCANDESCENT LAMP PATENTS. 


Epison v. WoopHOUSE AND Rawson 
AND 
Epison aND Swan Unirep Euectric Licgut Company v. 
WoopHovusE AND Rawson. 


(Before Mr. Justice Burt, sitting for Mr. Justice Nort.) 
(Continued from page 141.) 


Monday, May 17th, 1886—(continued). 

Tue Soxiciror-GENERAL (continuing re-examination of Prof. 
Frankland) : In Edison’s patent do you find any indication, beyond 
the use of the word filament, of the sectional area of the conductor, 
except with regard to the lampblack wires >—There are no indica- 
tions of size, so far as I know, in the specification. He does not 
say that you must use the spiral at the seven-thousandth of an 
inch, but that you may attain that thinness. 

Sir Ricnharp WesstTer: Are there not distinct indications of 
the size of the carbon ?—No; except that resistance depends upon 
the smallness of the sectional area. 

The Soniciror-GENERAL : And also assuming a constant electro- 
motive force; if the electromotive force varies ought not the 
resistance to vary ?—Oh yes ; undoubtedly. 

The radiating surface of ;{,ths of an inch would depend upon 
the coiling, would it not ?—Certainly. 

That would not have anything to do with the resistance ?—No. 

Some questions were asked you with reference to Roberts’s 
patent. You were asked whether he describes a receiver made 
entirely of glass, and you told my lord what he describes is a 
receiver made of glass with a metal cap ?—Yes; that is the way I 
understand his description. 

In the year 1852, when Roberts’s patent was taken out, Spren- 
gel’s pump had not been invented ?>—Oh, no, it was not known. 

But he does tell you, on page 12, line 10, does he not, that you 
are to get as perfect a vacuum as conveniently can be obtained ?— 
Y 


es. 

Does that, or does it not, convey to your mind that Roberts was 
aware that for the purpose of making a good incandescent lamp, 
the vacuum must be as complete as possible ?—Oh, evidently. 


Prof. Jamieson, F.R.S.E., and Principal of the Glasgow College 
of Science and Arts, examined by Mr. Macrory, a he was a 
practical electrician and had devoted his attention since 1880 to 
the electric light. He had carried out a large number of experi- 
ments on the fall of resistance of carbon in the incandescent 
light. He did not find in Edison’s specification instructions which 
he considered sufficient to enable a workman to make a practically 
useful incandescent lamp. He was in Court whilst Prof. Frank- 
land was being examined, and, generally, he agreed with what he 
had stated ; he differed, however, on some points. Van Choate’s 
specification he thought most closely anticipated the specification 
of Edison ; the subject of Van Choate’s specification was certainly 
an incandescent lamp. The whole first page of the specification 
described an incandescent lamp, as did lines 16 to 22 on page 2; 
these descriptions were most decidedly inconsistent with an arc 
lamp. On page 2 he said at line 20: “The amount of resistance 
to render incandescent the carbon.” Then at line 28: “ The 
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peculiar feature of this part of my invention consists in dividing 
the main conductor at each point along which the lamps are to be 
laced by throwing out a branch conductor from the main,” &c. 
This specification described a process for making spirals of carbon, 
which was specifically claimed by Edison. With this specification 
before him an ordinary workman should be able to produce a car- 
bon spiral which would be quite as useful for the purpose of an 
incandescent lamp as Edison’s ; he could have produced a good one, 
as far as goodness went, in those days, but it would not have beena 
conductor at the present day; it would work, but it would 
not stand very long, as long as Edison’s, however. It was well 
understood at the date of this specification that a burner must be 
in as perfect a vacuum as possible to produce good results. Carbon 
burners were also well known at this time. He agreed with what 
Prof. Frankland had said with reference to King’s patent, except 
on one point. Prof. Frankland was asked how thin he could make 
a piece of carbon by filing or scraping, and he said ,;nd of an 
inch. Witness was certain he would have no difficulty in making 
a carbon ;\,th of an inch in thickness. Roberts’s specification 
went no further than King’s as regards the thinness of the car- 
bon, but he had his glass globe in connection with an air pump, 
and he could have again exhausted when the vacuum had become 
deteriorated and regained the vacuum as perfectly as before. It 
was known at the date of Van Choate’s specification that a carbon 
burner might be enclosed in a vessel entirely of glass. Prof. 
Crookes had shown the Geissler tube, which was entirely of glass, 
at that time. Two platinum conducting wires were introduced into 
the Geissler tube, in which as perfect a vacuum as could then be 
got was created. Had Van Choate’s spiral been placed in a 
Geissler tube it would then have been within the words of the 
second claim of Edison. Van Choate, however, gave no directions 
to combine them. In Lane-Fox’s specification, 4,626 of 1878, you 
had Edison’s second claim complete, if you substituted carbonised 
asbestos for carbon filament; practically it was the same thing 
from an electrical point of view. Witness’s view of the meaning 
of the word filament was that it referred to something very thin. 
Edison himself called it strip or filament. The word, in his 
opinion, embraced a very large number of sizes, and he could not 
define it precisely. In Swan’s Newcastle lamp he found what was 
described in Edison’s second claim, “ the combination of a carbon 
filament within a receiver made entirely of glass through which 
the leading wires pass, and from which the air is exhausted for 
the purposes set forth.” He should call the conductor a filament, 
the filament of Swan’s lamp. 

Cross-examined by Mr. Aston: His experience of incandescent 
lamps only went back to August, 1880, when he took up the 
subject specially for the first time. He had never seen an incan- 
descent lamp before November 10th, 1879. He had heard read 
the description given in December, 1879, by Mr. Swan himself of 
the Newcastle lamp, where he spoke of a rod of carbon ‘04 inch 
in diameter and 1:2 inchlong. The arrangement of the spiral which 
Edison showed in fig. 1 in his specification was new at the date 
of the specification. 

Mr. Aston: You say the specification does not give instruc- 
tions enabling a practically useful lamp to be made. Does it not 
tell you to take a globe entirely of glass >—Yes, it does. 

Does it not tell you to introduce a carbon filament and to con- 
nect that carbon filament by thin platinum wires to be sealed in 
the body of the glass ?—He tells you to use platinum wires; I do 
not see the word thin. 

As shown there they are thin, are they not ?—At page 4, line 
30, he says “‘ By using carbon wire of such high resistance I am 
enabled to use fine platinum wire.” 

Does not Edison tell the public to use a vessel made entirely of 
&- and that the vessel is to be exhausted to a high vacuum ?— 

ves. 

Would not that enable a person possessed of the knowledge 
which you say people had on April 31st, 1879, to produce a good 
and useful lamp ?—Not a good and useful lamp. 

We will see why. You told me that on April 31st, 1879, it 
a understood that the vacuum should be as perfect as possible ? 
—True. 

Was it not known at that date that you could apply a Sprengel 
pump and get a vacuum of high character ?—Yes, it was. 

Then what was wanted to make it successful >—Three things. 
First of all, the lamp would not keep the vacuum long, because 
the leading wires are simply pushed through the hot glass. 
There is no squeezing or pressure used on the glass surrounding 
the platinum leading wires. 

‘ % Justice Burr: The word sealed was used ?—Yes, my 
ord, 

Mr. Aston: Does he not say, “ High resistance, as they will 
have a small resistance compared to the light-giving body, hence 
will not heat and crack the sealed vacuum bulb?” Had you for- 
gotten that ?>—No. 

How could it be sealed, Professor, unless the wires were put in 
such close combination with or juxtaposition to the glass as to 
prevent any deterioration of the vacuum ?—These fine platinum 
wires just pushed through the hot glass would of necessity when 
the current passed through them cause leakage. 

Mr. Justice Burr: What do you understand by sealed ?—The 
word sealed does not cover the absolutely necessary pressure 
which Woodward found out subsequent to Edison’s patent. 

Mr. Aston: Do you mean to say the sealing of the wire in the 
Geissler tube was not known ?—It was known. 

Was not that sufficient ?—Perfectly for the Geissler tube, but 
not for Edison’s patent. 

Are you prepared to swear that prior to 1879 it was not per- 


fectly well-known that you could seal the glass and wire by 
—— ?—I am perfectly prepared to swear that it was not 
one. 

Are you practically acquainted with the process of glass-blow- 
ing ?—I have seen a great deal of glass-blowing. 

Answer my question. Have you practical acquaintance with 
glass-blowing ?—I am not a glass-blower. But 1 am absolutely 
certain that whenever you put on the current through the plati- 
num wire passing through such a small thickness, the vacuum 
would not hold. 

Have you tried it?—I have not tried it in the way described 
there. 

Mr. Justice Burr: When do you say it was first known ?— 
About the end of 1880. 

Then, if you were right, there would be no Edison lamp 
efficient before that time ?—There was no lamp efficient before 
that time. 

Mr Aston: I understand you to say that it was necessary to 
apply pressure in order to complete the sealing ?—It was neces- 
sary to apply pressure in order when the glass was sealed to 
maintain the vacuum. 

And you do not think any workman, if he knew he had to seal 
wire into glass, would know how to have it in close contact >—Yes, 
of course. 

And would he not know that he would get it in close contact if 
he pressed it close ?>—Yes. 

Then if he is told to seal and get as good a vacuum as possible 
would he not apply all the knowledge of a glass-blower to obtain 
close contact ?>—True. 

At page 5, line 1, of Edison’s specification, he says that h, h are 
the clamps which serve to connect the platinum wires into the 
carbon, 2, x, which are sealed in the vacuum bulb. Now, if they 
are sealed in the proper sense of the word, they are in absolutely 
tight contact, are they not ?—Tight contact until the current for 
lighting the lamp is passed through. 

In that case have you yourself tried whether the expansion of 
the fine platinum wire having small resistance is greater or less 
than that of the glass >—No, I have not. 

Save as regards compression, to which you have referred, is 
there anything else wanting ?—Yes. Mr. Edison gives no descrip- 
tion of running on the pumps while creating the vacuum. Now, 
it is absolutely necessary to do so in order to make a good incan- 
descent lamp. 

Would you be good enough to turn to the a speci- 
fication, line 10, page 1. The specification is dated June 17th, 
1879. Have you read that?—I am instructed not to answer 
that. 

The Soxicrror-GENERAL: My learned friend knows, and no one 
better, that you cannot refer to a provisional specification for the 
purpose of construing a final. 

Mr. Aston: Was it not known at this date that you could run 
on the pumps if you liked ?>—Yes. 

Then it is true, is it not, that you said, with reference to Roberts, 
I think, that in April, 1879, it was understood that a carbon 
burner should be used in as perfect a vacuum as possible ?— 
True. 

It was understood, then, at the date of Edison’s patent; and it 
was known that you might make that vacuum still better by run- 
ning on the pumps ?—True. 

Then do you not think a workman to whom Edison’s specification 
was addressed would make his vacuum as good as he could make 
it ?—A workman to whom Edison’s specification was addressed 
would make it in accordance with it, and make it as good as he 
could. 

And if there are no specific directions given as to vacuum? 
Are there such ?—No. 

You say he would know how to do it ?—On November 10th, 
1879, it was known how to do it. 

Then objection number three ?—The carbon spiral which he 
describes there would not stand long. 

Have yov tried it ?—I have not tried it. 

Do you mean to say it would have too much twist ?—No, it is 
not the twist. I refer to the fact that as far as the knowledge of 
carbonising went at that time you could not get a carbon filament 
made by any process described by Edison to stand. 

Could you get a good carbon filament? Have you tried any of 
these processes ?—I have not. 

Then how do you know ?—Because I know from what I have. 
seen others trying in carbonising—that what was known at that 
time was this: You put the material into the carbonising box and 
you simply subjected it to a high temperature for a certain time. 
Now, it was after the date of his patent that the most important 
addition to that process was found necessary, namely, that it must 
be surrounded by some carbonaceous matter to support it during 
carbonisation. 

Mr. Justice Burr: Very odd, this is. Did you hear of, or see 
a filament produced by Sidot’s process? We have been told that 
a perfectly good filament has been produced by Dr. Frankland 
from Sidot’s process. 

Wrrvess: I am still referring to Edison’s specification, which 
simply says carbonising. 

Mr. Aston: No, no. You said it was not known. You said 
something was undiscovered which it was necessary to know ?— 
What I should have said was, it was not generally known that 

ou had to support the carbon material by a quantity of pulver- 
ised carbon all round about it. 

But you told me you heard Professor Frankland talk about 
Sidot ?>—I did, but I should have excepted Sidot. 
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But was not Sidot part of public knowledge ?—Certainly. 

Then if it was known through Sidot, is that the thing you say 
is necessary ?—No. I said it was necessary to surround the putty 
filament of Edison’s patent with carbon dust in order to support 
it during the process of carbonising. Now, it gives no direction 
whatever as regards that. 

Have you tried that ?—I have seen it done. 

Have you ever tried a carbon filament made as Edison described 
in a lamp having the necessary points, which you have admitted 
an Edison lamp must have according to the state of knowledge on 
November 10th, 1879, and found that filament fail ?—I have not 
tried a filament as described by Edison, but I have tried a small 
— and seen it eaten away in parts when the box was not 
air-tight. 

Therefore you do not like carbon rod; the carbon rod failed ?— 
It would have failed still more if it had been a carbon filament. 

Mr. Justice Burr: I understood you to say that if you took 
that specification of Lane-Fox’s and proceeded by carbonising the 
asbestos, it would make a perfectly practical lamp like Edison’s. 
Now you tell us that at that time, prior to Edison, a mode of car- 
bonising or producing a carbon filament was not known ?—It 
would make a perfectly practical lamp, but neither Lane-Fox’s 
nor Edison’s would stand a long time. 

Mr. Aston: Have you tried an Edison lamp, giving a fair in- 
terpretation, and egy | how long it would burn?—Oh, yes; 
Edison’s later lamps, hut not one precisely according to this 
specification. 

But according to the specification ?—I have not. 

And therefore you do not know from experience how long it 
would last >—Oh, yes. I have seen lamps that were so inahe tak 
did not last long. 

Would you pledge your word in the witness-box that they were 
so made ?—Oh, no. . 

Is it not a fact that you have given an opinion here to-day with- 
out trying an Edison lamp ?—That is quite so. 

Do you not know that Lane-Fox when he comes to complete his 
specification omits all description and claim of the use of car- 
bonised asbestos, which you say is such an excellent thing ?—If 
he does Iam not aware of it. I have not read the final speci- 
fication. 

But do you not think you ought to have been aware of it ? 

Mr. Justice Burr: He omits the only plum in the pudding, 
according to that view. 

Mr. Aston: Is it not true that he says: “ In order to obtain 
light by electricity I cause a current to pass through a resisting 
medium composed of a refractory material. For this purpose I 
sometimes make use of a fusible metallic body, such as platinum 
or iridium alloy, in the form of a strip or wire. I prefer, however, 
to use the compound material mentioned in my specification dated 
October 12th, 1878, No, 4,243, and which is therein described as 
composed of asbestos impregnated with carbon, platinum, or 
iridium ;” and he omits to give any description of his lamp. 

Mr. Justice Burr: Does he omit from his final specification 
the carbonised material which you said was so important >—“ I 
prefer, however, to use the compound material mentioned in my 


specification dated October 12th, 1878, No. 4,248, and which is © 


t — described as composed of asbestos impregnated with 
carbon.” 

Mr. Aston: That is in contradistinction to what is shown in his 
provisional specification ?—I do not think so. 

Is it not true that in his complete specification he has omitted 
all contained in his provisional from the words, “‘ When platinum, 
iridium, and so forth, are used,” down to the words “ material 
composed,” line 36? He has omitted all reference to his descrip- 
tion of an incandescent lamp ?—Apparently so. 

Re-examined by Mr. Cuarues: I see that in his final specifica- 
tion, line 15, he says: “In order to prevent deterioration of the 
material it is sometimes necessary to put it ina glass covered 
vessel,” >—Yes, he does. 

Do I understand you to say that Lane-Fox produced a perfectly 
practical lamp like Edison’s ?—I have said that from Lane-Fox’s 
specification you can make as practical a lamp as Edison’s. 

Have you ever seen a Lane-Fox lamp made in accordance with 
that specification >—Not according with this specification. 

You told my friend that you had seen a case where a carbon 
rod had failed; when was that >—About 1882. 

Seeing that the carbon rod failed, what would you say about a 
carbon filament ?—It would fail much more from the same causes. 

I think it is the fact, is it not, that in Sidot’s process the car- 
bonisation takes place in an atmosphere of hydro-carbon ?—Yes. 

Would that fact get over the effect you point out in Edison ?— 

_ Thoroughly. 

Dr. Opiina, F.R.S., Professor of Chemistry at Oxford University, 
President of the Institute of Chemistry, and Past-President of the 
Chemical Society, examined by Mr. CHarxgs, said he substantially 
agreed with the evidence given by Dr. Frankland. He took 
Edison’s patent, on his second heading, to be for a combination ; as 
regards the several items of the combination, he considered that 
all or very nearly all of them were known before. As regards 
the combination itself, the only anticipation of it was that afforded 
by the publication of Swan’s lectures. He had seen a lamp made 
in accordance with the description given by Mr. Swan, and the 
conductor in Swan’s lamp in a technical sense was certainly a 
filament. In botany and amongst electricians the word filament 
was used in an entirely technical sense. Edison’s flat horseshoe 
shaped piece was not what anyone speaking in ordinary language 
would call a filament, but amongst electricians it was re ised 
asa filament. In Edison’s specification, except as regards the 


iral, there was no description of a mode of carbonising a thread ; 
the only words used were “ properly carbonised.” 
(The Court then adjourned for the day.) 


Tuesday, May 18th, 1886. 


Dr. OpLING, cross-examined by Sir Richarp WEssTER, said he 
had never specially studied the subject of incandescent lamps 
until three months ago. He supposed the filament in botany was 
so called because where first observed it had a filamentary 
character; it was now applied in a technical sense to that part 
of the stamen which supports the anther, however large or small. 
Mr. Edison, he believed, was the first to apply the word to an 
incandescent lamp. The word filament now applied technically 
in an electric lamp similarly to its use in botany. The conductor 
in the Bernstein lamp was a little thicker than that in Swan’s. The 
Geissler tube was devised for the purpose of finding the length 
through which an electric spark would pass through a tube prac- 
tically exhausted. The spiral form described in Pulvermacher’s 
specification was not meant for the purpose of an incandescent 
lamp, and it would probably give no light. The spiral might if 
taken from the central core. 

FREDERICK LAWRENCE Rawson, a member of the firm of Wood- 
house and Rawson and one of the defendants in the action, was 
examined by the Soxnicrror-GeneraLt. He stated that Mr. 
Woodhouse, the other defendant, was ill and unable to give 
evidence. Witness had had considerable experience in electric 
lighting. In the year 1871 he acted as electrical engineer to an 
Electric Light Company; he had paid attention specially to in- 
candescent lighting. In the year 1881 he entered into partner- 
ship with Mr. Woodhouse for the manufacture of electrical 
apparatus, and for installing the electric light; that partnership 
still subsisted. The firm manufactured incandescent vacuum 
carbon lamps of all sizes, from the size of a split pea to the size 
of a melon, and of almost every resistance from quite a few ohms 
up to 100 ohms. It was necessary for all lamps of one particular 
type to be of uniform resistance, but the different types were of all 
resistances. All their lamps did not contain burners so fine as that 
in the specimen lamp he held in his hand; they made some lamps 
with quite thick burners, and there was a possibility that lamps 
with thick burners would come into regular commercial use; that 
was to say, lamps somewhat similar to Mr. Swan’s. Their burners 
varied in degree very considerably. Some were so small that he 
did not think elderly people could see them as they lay in the 
hand, others certainly wider than Swan’s filament. These ranged 
through imperceptible degrees of difference. The filaments were 
of carbon, that was, of carbon as pure as they could possibly get 
it. Absolutely pure carbon was a very difficult thing to get. 
With reference to Lane-Fox’s asbestos carbon filament, he thought 
it had been misunderstood in court, because it was just as much 
a carbon lamp as alamp madefrom bamboo. The asbestos simply 
held on the outer carbon so as to give the opportunity of car- 
bonising it in the same way that the raw bamboo held on Edison’s 
lampblack and tar which he smeared over it. He had not ex- 
perimented on all the ways in which Edison proposed to make his 
carbon filaments, but he had a fair amount of knowledge of the 
different methods which heemployed. Their (defendants’) carbon 
conductors were not made in any one of the mcdes described by 
Mr. Edison in his specification. 

Mr. Aston: Under those circumstances I should be obliged to 

ress this witness with this question: If you do not in that way, 
on do you make them ? 

Mr. Justice Burr: Of course you will. There is no objection 
to the question being asked. 

The SouiciroR-GENERAL : Do you use a cotton thread carbonised, 
properly or improperly ?>—No, we do not. 

Do you use the carbon residue left by a fibrous vegetable sub- 
stance after heating in a closed chamber ?—No, we do not. 

Or any fibrous vegetable substance carbonised ?>—No. 

Do you use a fibrous material rubbed with a plastic compound 
composed of lampblack and tar ?—No, we do not. 

Do you use a combination of tar and lampblack, the latter being 
previously ignited in a closed crucible for several hours, and after- 
wards kneaded into a thick putty? Do you use what Edison 
describes as putty made of lampblack and tar ?—We use no lamp- 
black or tar, or putty, in the way described, or in any other 
manner whatsoever. 

Now I will ask you finally as to line 39 of page 4: “I have car- 
bonised and used cotton and linen thread,” &c.?—We do not use 
cotton or linen thread, wood splint, paper coiled in various ways, 
nor do we use lampblack, plumbago, and carbon in various forms, 
mixed with tar and kneaded, that the same may be rolled out into 
various lengths and diameters. 

Have you made yourself po ome te with the mode described by 
Edison of joining the ends of his filament to the platinum leading 
wires ?—I have. 

Speaking generally, I think there is only one mode described, 
by the use of a plastic carbonisable material for carbonisation ?— 
We do not use plastic lampblack and tar for the purpose of fasten- 
ing the platinum wires to the filament, nor do we even carbonise 
the filament after it is attached to the platinum wires. 

You have told us what you do not use. Are you prepared to 
tell us what you do use >—No. 

Why not ?—Because it is a trade secret of considerable import- 
ance to my partner and myself. 

Have you had commercial success with your carbon vacuum 
a ?—Yes, we have, partly owing to the purity of our carbon 

ent. 
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You attribute that success to the excellency of your carbon 
filament ?—Partly, of course. There are a great many details, 
but that is a very important one. 

Are you prepared to tell my lord what your process is ?—Cer- 
tainly ; most delighted. 

Would you be prepared to communicate it to any person whom 
his lordship might think fit to appoint ?>—Yes. 

The Sonicrror-GENERAL said they would be perfectly willing to 
take the course he had suggested, of referring the point to some 
one competent to decide, who should report to his lordship. If 
what Mr. Rawson had stated was true, it would be a cruel hardship 
to force him to reveal a trade secret. 

Mr. Justice Burr: I think it is out of the question to force 
him to answer, he having sworn that it is a valuable trade secret. 
The only question is, what is the alternative. I cannot conceive 
that any court of justice will make a man expose in public what 
is a valuable trade secret. I presume the only way is to allow the 
cross-examination to proceed, and let the defendant object to 
answer what he thinks fit. After that we can see what is best to 
be done, whether I should hear in camera or whether some 
qualified person should report. 

Mr. Aston: If any question is put which he declines to answer, 
your lordship will then decide whether it is a proper question to 
put, and whether the witness, having regard to the trade secret, 
should be compelled to answer it. At any rate, whether that 
arises or not, the witness candidly says that he uses a carbon 
filament as pure as it can be got. 

Mr. Justice Burr: We had better see. 

Asron (cross-examining): You have used carbon filaments ? 
—Yes. 

And in each case a carbon filament connected at each end with 
platinum wires ?—Practically that is the case. 

And that is in a vessel wholly of glass ?>—Practically so. 

The leading wires which pass into and from the receiver are 
sealed in the body of the glass receiver ?>—Yes. 

And the air is exhausted from the vessel so as to get as good a 
vacuum as possible ?—Yes. 

And is not that combination used by you for the purpose of 
getting an incandescent lamp with a stable, flexible conductor ?— 

0. 


Is not your object in using your combination to have an incan- 
descent lamp which is provided with a stable conductor ?—No. 

You do not want a stable conductor ?—We do; but that is not 
our object. 

At all events that is the result. And in that incandescent 
lamp, do you not use a carbon filament which is flexible ?-—Not 
in all cases. 

In the one complained of ?—Yes, we do. 

And as stable at high temperatures as you can get it ?-—Yes. 

Now, you have said you do not use any of the methods of 
preparing carbon filaments described in Edison’s specification ; 
you have used a substitute for those methods of preparation ?— 
An entirely different material. 

Will you kindly answer my question, otherwise I shall ask you 
pa itis. You use a substitute for those methods ?—Practically, 
we do. 

And in your opinion a superior method of preparation ?—Yes. 

And that method and process is what you have called your 
secret method or process ?>—Yes. 

Mr. Justice Burr: Does that constitute the whole of your 
trade secrets ?—We have a good many. I understand that Mr. 
Aston is asking me whether our method of making and preparing 
our carbon filaments is the trade secret we de not wish to disclose, 
and that is the trade secret spoken about a little time ago by the 
Solicitor-General. 

Mr. Aston: Was that method and process you call a trade 
secret the discovery of yourself, your partner, or of both together? 
—I would rather not answer the question. 

But Iask you. It cannot harm you to answer that. 

Mr. Justice Burr: I do not see how. I can only allow a 
question not to be answered if it would injure the business these 
gentlemen carry on. 

Wirness: It would, in this way. People are trying to find out 
how we make these filaments. There are very few methods 
known, and by a process of abstraction they can narrow our 
method down until they find that it probably is this method or 
that method. 
an” Justice Burr: I follow you now. There is something in 

at. 

Mr. Aston: Well, as regards date, when was this you call your 
trade secret discovered ?—There were two portions of it discovered 
at different times. 

What were the dates ?—I cannot say. 

Was it after November 10th, 1879 ?—Yes. 

Was it made after April 20th, 1880 ?—I do not know. I should 
have to refer. 

Mr. Justice Burr: You cannot make a man answer what he 
does not know. 

Mr. Aston: Will you undertake to say.it was before the 
summer of 1880?—It would be after that, I should think. It was 
in the year 1880. 

Then I will not press for the trade secret. Will you be good 
enough to take one of your own lamps in your hand, one of those 
complained of. Now, that contains a carbon filament, made, 
—_ you can tell, by your secret process ?—As far as I can 


That is flexible, is it not ?—To a certain extent. 
Itis not rigid, is it ?—It is rigid at the bottom ; at the top it is not. 


You would not be disposed to say that it would not vibrate if 
you shook it >—The top only does. 

The two ends of the carbon filament are secured to the terminals 
of platinum, are they not ?—Yes. 

And is there not a deposit of carbon around the point of 
juncture ?—Yes, but there is no carbon cement. 

When carbon in the plastic form is applied to the end of the 
filament and the end of the platinum, it is there put as a thick 
deposit at the point of juncture, is it not ?—In what cases ? 

In the case as described by Edison, or by anybody else ?— 
Roughly speaking, yes. 

You put carbon in a plastic form as an addition to the joint 
at the place where you want to secure the wires, do you not ? 

Mr. Justice Burr: You say so. He says he does not. 

Mr. Aston: I am much obliged to your lordship. I meant, it 
is done. When it is required to secure the filaments to the 
platinum wires, by means of the plastic deposit of carbon, the 
carbon is put round the filament, and the platinum at the joint? 
—yYes; but I do not think Edison shows that he did that in his 
patent. 

Never mind what Edison shows. Your answer is quite suffi- 
cient. Now, the deposit of carbon which you cause to be made 
so as to secure your filament to the platinum wire is a deposit of 
carbon put there after the filament is formed ?—Yes; and car- 
bonised. By that I mean that which is used commercially is 
carbonised. 

Mr. Bernarp Simpson Procter, at one time secretary and 
afterwards president of the Newcastle-on-'Tyne Chemical Society, 
gave evidence as to the delivery by Mr. Swan of the lectures 
which had been referred to, and in which he described his lamp. 

The Soxicrror-GENERAL intimated that that was his case. 

Mr. Astron, in reply to the judge, said he had no application to 
make. Having regard to the fact that the Solicitor-General said 
he did not dispute the utility of the invention, he was content to 
leave the matter where it was. ‘ 

(To be continued.) 


REPORT ON THE EXPERIMENTS OF M. 
MARCEL DEPREZ RELATING TO THE 
TRANSMISSION OF POWER BETWEEN 
CREIL AND PARIS. 


By M. MAURICE LEVY. 


A commission composed partly of members of the Academy and 
partly of engineers has, at the request of Messrs. Rothschild and 
in agreement with our colleague, M. Marcel Deprez, accepted the 
task of verifying the results obtained by him in his experiments 
on the transmission of power between Creil and Paris. 

This commission, the honorary presidency of which has been 
assigned to M. de Freycinet, member of the Academy, and the 
acting presidency to the perpetual secretary, M. J. Bertrand, has 
entrusted the care of preparing and editing its report to a sub- 
committee composed of M. J. Bertrand as president, MM. Becquerel, 
Collignon, Cornu, Laussedat, Maurice Lévy, and A. Sartiaux, with 
M. Léon Lévy as secretary. 

On the advice of the perpetual secretary I have the honour of 
rendering to the Academy an account of the proceedings of this 
sub-committee, of which I have had the honour of being the 
reporter. 

For this purpose it is necessary to recapitulate briefly the 
object bose at by M. Deprez and the essential arrangements of 
his project. 

The object has been essentially, taking 200 horse-power at the 
station of Creil,on the North of France Railway, to transmit them 
electrically to the terminus at La Chapelle, a distance of 56 
kilometres, with an industrial yield of 50 per cent. 

The motive power was to be supplied at Creil by two loco- 
motives and transmitted by means of a single dynamo as generator. 
It was to be received at Paris by two machines as recipients. 

From reasons of an administrative nature, and independent of 
the wish of M. Deprez, only one of these two machines having 
been constructed, it was only possible to receive 50 horse-power at 
Paris, taking 100 at Creil. 

Causes of the ill-success at first obtained.—The experiments, 
arranged with the co-operation of a commission of engineers 
(MM. Collignon, Aron, Baron, Cail, Constantin, Delebecque, and 
A. Sartiaux), were carried on from the month of November, 1885. 
The outset, it will be remembered, was not fortunate. It will, 
however, be useful to remember this fact, that the failures en- 
countered had all the same cause: the faulty or too imperfect 
execution of the rings of the generator. 

The generator at Creil, like the recipient at Paris, required two 
Gramme rings, mounted on the same axle, and connected in 
series. 

In the Gramme machines the core of soft iron upon which the 
circuit of the ring is coiled is most frequently of iron wires. 

M. Marcel Deprez prefers to adopt round plates of thin sheet- 
iron, insulated from each other by means of paraffined paper. 

In the first rings manufactured these discs were certainly in- 
sulated in this manner, but imperfectly. As for the connecting- 
rods which traversed all these discs they had been merely covered 
with a layer of shellac-varnish, which was sufficient electrically but 
not mechanically ; the varnish was broken whilst the rods were 
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being driven in. Thus, in the first attempts there were produced, 
in the entire mass of the iron, powerful Foucault currents, which 
absorbed almost the entire motive force. The yield was almost nil. 

First reparation of the rings of the generator.—It was then deter- 
mined to make new rings with cores of iron wire. The yield was 
then better. But as it had been thought sufficient to coat the 
wires with two layers of silk and one of cotton without the whole 
being saturated with gum-lac, and as further, the wrapping of the 
wires had not been carried out so as to avoid great differences of 
potential between adjacent wires, frequent damage took place. 

These are the rings which were in action on the visit of the 
Academy of Sciences, December 5th last. 

This day squally weather had, as it is known, entangled the wire 
of the line with the telegraph wires. There resulted discharges 
which were felt at La Chapelle and at the telegraph office of the 
artillery at Saint Denis, where two instruments were burnt. 
The rings were rendered useless, and the experiment was forcibly 
interrupted. 

Final reparation of the rings of the generator.—In consequence of 
this incident M. Deprez decided to reconstruct his rings afresh, 
returning this time to his first idea of forming the cores and discs 
of sheet-iron, but taking care to enclose each connecting rod in a 
tube of hardened caoutchouc. 

At the same time the diameters of the rings, designed at first 
as of 1:40 metre, were reduced to 0°78 metre, and the pre-arranged 
speed of 400 revolutions was prudently reduced to 200. 

The bobbins were made in segments, each occupying one- 
seventh of the circumference, and wrapped with layers of a single 
continuous wire, so that only wires slightly differing in potential 
could come in contact. 

On the other hand, for convenience in manufacture the sheet- 
iron cores were no longer made each of a single piece, but of two 
segments, one of which occupies six-sevenths of the circumference, 
and leaves, consequently, a gap equal to one-seventh, by which 
means six of the seven bobbins forming wrapping of the ring can 
be strung as beads are strung on a necklace. 

Thus the sixth-sevenths of the ring are formed. The last 
seventh is placed entirely with its core, like the key-stone of an 
arch. 

These arrangements have, from an industrial point of view, the 
recious advantage of not merely simplifying the first manu- 
‘acture of the rings and of rendering them very strong and 

enduring, but also of permitting the quick repair of any damage 
or injury which may occur. 

If a wire happens to be burnt it is sufficient to replace the 
segment of which it forms a part, and as the segments are all 
alike, a certain number are made beforehand, forming exchange 
pieces whicli may be introduced without difficulty and without 
having to re-make the entire ring. 

With the introduction of these various improvements the epoch 
of fruitless trials and of incessantly recurring accidents came to 
an end, and there followed the epoch of prudent, slow, but certain 
advance. 

The new rings have acted since February last in the most satis- 
factory manner, working for 5, 6, and even 9 consecutive hours 
without accidents and without becoming heated above 47° C. 

This figure 47° does not result from a direct thermometric 
measurement, which it would be impossible to execute in the deep 
mass of the wires. But the resistance of the wires, which when 
cold is 38 ohms, rose after a day’s working to 45 ohms, an 
increase of 7 ohms or of x; = 0184 of its value. But the 
resistance of copper increases by about 0°40 of its value for a rise 
of temperature of 100°, whence there results here an increase of 


100° x 0-184 = 
46°5° or about 47°. 

The inductors of the generator.—The inductors of the generator 
are formed of 8 horseshoe electro-magnets placed in the planes 
passing through the axes of the rings diametrically opposed to 
each other two and two, so that their polar expansions embrace 
nearly the circumferences of the rings. There is certainly in the 
machine at Creil a little too much deviation between the circum- 
ference of the rings and the polar surfaces of the inductors. By 
means of a little more precision in the construction this distance 
might be diminished, which would increase the effects of the 
magnetic-field. 

The use of two rings with horseshoe electro-magnets is very 
advantageous, as by this arrangement all intermediate poles are 
avoided. The only polar surfaces existing are those which match 
the circumference of the rings, so that all the poles are completely 
and perfectly utilised. 

This arrangement had been already adopted by M. Marcel 
Deprez in the excellent machine which served in his former 
experiments at the terminus of the Northern Railway. There, 
however, he employed only two electro-magnets instead of eight. 

lt may be asked which of the two arrangements is preferable. 
Is it advantageous or inconvenient to multiply the number of the 
electro-inductors ? 

The question is put thus :— 

If we wish to devote to the inductors a given length of copper 
wire of a section, and consequently of a resistance, likewise given, 
is it preferable to distribute this wire over a great number of 
electro-magnets or to adopt the contrary arrangement ? 

The theory of solenoids decides in favour of the latter solution, 
since for a solenoid of a given length with a wrapping of a given 
volume the wire a increases only in proportion to the 
radius of the solenoid, whilst the polar surfaces obtained increase 
as the square of this radius. 


temperature of 


It is, therefore, suitable, and this has guided M. Deprez, in the 
construction of his machines, to employ, in as far as the conditions 
of the construction permit, a small number of large electro- 
magnets, so as to obtain a cheap magnetic field. We shall see, 
further, that in this respect experiment fully confirms the pre- 
visions of theory. 

Dynamo recipient machine.—The recipient machine placed at La 
Chapelle is of rather smaller dimensions than the generator, since 
it receives only about half the force consumed at Criel. The 
cores of its rings are of iron wire, because it has always worked 
very well, and there has consequently been no occasion to sub- 
stitute for the wire sheet iron discs, as has been done in the 
generator. 

Save for these differences the two machines are conceived in the 
same spirit. 

Transmitting wire. Inutility and possible danger of insulation 
for its entire length.—The distance of transmission being 56 kilo- 
inetres, the transmitting wire, going and returning, has a total 
length of 112 kilometres. It is of siliceous bronze, and is five 
millimetres in diameter. Its resistance is 97°45 ohms, that is 
a hon an ordinary telegraph wire of about 10 kilometres in 

ength. 

In the outset it was coated for two-thirds of its length with 
hemp steeped in resin and was itself enclosed in a leaden tube. 

This precaution did not obviate the accident of which we spoke 
above on the occasion of the visit of the Academy. In fact, if a 
blast of wind drives the telegraph wires against the wire of the 
line, the violence of the shock may tear the lead and produce in 
consequence the contact which the lead tube was to prevent. 

This precaution is, therefore, of no use, and as the weight of 
the lead increases the flexion of the wire, unless it is submitted to 
an elastic tension capable of breaking it, it has simply the effect of 
facilitating the contact of different wires and of thus multiplying 
accidents. 

Further, hemp placed between the copper and the lead may, in 
moist weather when the insulation of the line is not perfect, play 
the exact part of the di-electric of a condenser, e.g., that of the 
glass placed between the inner and outer coatings of a Leyden 
jar, and the result may be dangerous condensations. 

Thus, from all points of view, the precautions taken to avoid 
accidents ran counter to their object. There is room to think 
that the best way is to leave the wire bare. Hence there will 
naturally result an important economy in the cost of the installa- 
tion, and every economy which is not contrary to public safety 
ought to be accepted and encouraged since it is a facility given 
to the industrial applications of the transmission of power. 

Precautions proposed for the wire—The only precautions which 
it seems useful to take with the wires are the following :— 

1. To insulate it thoroughly at its entrance into and its 
exit from the machines, i.e., where it is within reach of the 


and. 

2. To place it everywhere else at such a height as to be in- 
accessible. 

3. To place it at a great distance from telegraphic, and especially 
from telephonic wires, so as to avoid absolutely, not merely con- 
tact but any effect of induction. 

A distance of } to 1 metre appears sufficient if, as in the Creil 
experiments, a return-wire is employed. 

If, as it would be very desirable and important, and as we 
strongly wish experiments of transmission are undertaken without 
a return wire, the distance to be observed will be much greater, and 
can only be determined by experiment. 

Exciters. Magnetic fields—The two dynamos at Creil and La 
Chapelle are not self-exciting. Each of them is excited by a 
Gramme machine at low tension. That at La Chapelle has 
received the double wrapping devised by M. Marcel Deprez, one 
of the two wrappings being in derivation so as to maintain the 
difference of potential at the extremities of -the machine sensibly 
constant, in spite of the differences of resistance which may be 
produced in the circuit. 

That at Creil is an ordinary machine. 

We have thus three distinct electric circuits :— 

1. A local circuit at Creil formed by the exciter and the inducers 
of the generator. 

It is the current of this circuit which produces the magnetic 
field at Creil. 

2. A local circuit at La Chapelle formed in the same manner by 
the exciter and the inducers of the recipient. 

The current of this circuit produces the magnetic field at La 
Chapelle. 

3. A general or junction circuit, into which enter the line and 
the rings of the generator and the recipient machines. 

Of the currents traversing these three circuits the last only, 
that of the line, is at a high tension. 

‘These machines might have been arranged in such a manner as 
to excite themselves, and have in consequence merely a single 
circuit comprising the line and the inducers and induced parts of 
the two machines. Thus the two exciters would have been su 
pressed, and the work expended in setting them in action aa 
have been saved. 

But the magnetic fields being then in the high tension circuit, 
which produces the work to transmitted, would have been 
effected by any sudden change occurring in the resistances to be 
overcome, and these modifications would have produced in the 
great metallic masses which the inductors comprise abrupt effects 
of magnetisation or demagnetisation, involving in turn violent 
electric reactions dangerous for the rings. 

We may give account of these effects by the following fact :-— 
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If at La Chapelle, at the end of the operation, that is at the 
moment when every current has just ceased the circuit of the in- 
ductors is broken, there is produced a violent spark, and that 
even five or six seconds after the current has been interrupted. 

This depends on the induction due to the demagnetisation of 
the wire. The magnetic field passes in a few seconds from the 
considerable value which it had during the operation to zero. 

The velocity of demagnetisation is therefore extremely great, 
and produces very considerable induction effects. The same 
result would occur a fortiori at Creil. 

It was therefore necessary, in spite of the increase of expense 
resulting to form magnetic fields by means of low tension cur- 
rents distinct from the current of the line, and participating only 
in an insensible measure in the variations which the latter under- 
goes in consequence of changes in the resistances to be overcome. 

The necessity of exciting the machines by currents generated 
outside themselves occasions no difficulty at Creil, where motive 
power is available. It is not the same at La Chapelle. 

At Creil the locomotives set in motion, by means of a pulley 
transmission, the axle of the rings of the generator, which in turn 
impels that of the exciter. 

The movement of the exciter determines the local current and 
consequently the magnetic field at Creil. 

The movement of the generator extending into this magnetic 
field determines the current of the line by induction. This cur- 
rent passes into the rings of the machine at La Chapelle, but as 
here there is hitherto no magnetic field, since the local circuit of 
La Chapelle is separate from the line and receives nothing, the 
recipient rings remain motionless notwithstanding the current 
which traverses them. 

There is, therefore, no transmission of power, but at the most of 
available energy. To transform this into effective work, it is 
necessary to create and maintain the magnetic field at La 
Chapelle. The most natural means would be to have there a 
small steam engine impelling the exciter. This method was 
employed at the outset, but from an industrial point of view it is 
absolutely inadmissible ; for if we pretend to distribute power we 
must not begin by requiring those who are to receive it to have 
each a small steam engine in his house. This would be as if to be 
able to utilise a supply of gas it would be necessary to have small 
domestic gasworks. 

But this difficulty is only apparent, and M. Deprez evades it by 
the following very ingenious arrangement :— 

The axle of the recipient is placed in mechanical communication 
with that of its exciter by means of a pulley. 

On the other part, when we begin the transmission, the local 
circuit at La Chapelle is brought provisionally into the circuit of 
the line by means of a commutator. Then the current of the 
line arriving at once in the rings and the inductors of the 
recipient, the rings are put in motion; their movement is com- 
municated to the exciter, and consequently the magnetic field at 
La Chapelle goes on increasing. 

When it reaches its normal value, which happens in a few 
moments, by the aid of the same commutator, the local circuit at 
La Chapelle is again separated from that of the line. When 
once the magnetic field exists it maintains itself spontaneously, 
for it moves the ring of the recipient, which determining, by 
means of the pulley, the movement of the exciter, maintains the 
field, which in turn maintains the movement of the recipient. 

The two apparatus give each other the same mutual support as 
the piston and the slide valve of a steam engine. 

The commutator, therefore, serves only at each resumption of 
work. By an especial arrangement it allows the connection 
between the line and the local circuit at La Chapelle to be either 
made or broken gradually, and so as to avoid any heating of the 
wires. Four of the six coils forming the inducers of the recipient 
are introduced in series into the line, Creil-Paris, and then by 
means of the commutator they are successively withdrawn and 
re-introduced in quantity into the circuit of the exciter. 

The general problem, consisting in passing by a simple rotatory 
movement the elements of one circuit into another, whether these 
elements are in series or in quantity in both circuits, or in series 
in one of them and in quantity in the other, had been previously 
solved. (The reporter himself had given one solution.) But what 
is new and happy is to set up the movement first with the 
current of high tension, and then to maintain the magnetisation 
with the current of the exciter. 

Distribution of Power at La Chapelle-—The power received at 
La Chapelle may naturally be measured with the brake. But 
when we did not wish to make single experiments it is employed 
totally or in greater part to move the pumps of the hydraulic 
accumulators at the station of La Chapelle. The surplus, when 
desired, is distributed among various instruments as below :— 

1. An electric hammer of 80 kilos. in weight, with a fall of 0°80 
metre, which works very well. 

2. A lathe. 

3. An electric windlass, which moves a small travelling crane 
for dealing with loads of 400 kilos. 

4, An electric locomotive brake. 

The distribution is effected by the most natural, and, perhaps, 
in the present state of science, the most practical procedure. 

The axle of the recipient which already actuates, as it has been 
said above, its own exciter, actuates also mechanically another 
Gramme machine. This then becomes a generator, and effects 
work at the various recipients of the apparatus to be set in motion. 

Among these recipients we must mention that which drives the 
lathe, since it has a double wrapping. 

The double wrapping, first devised by M. Deprez to obtain a 


constant difference of potential at the extremities of a generating 
machine, has been subsequently applied by him to the recipients, 
where it secures a speed of movement which is approximately con- 
stant, in spite of the striking and sudden fluctuations in the re- 
sistance to be overcome. 

The result is very well marked at La Chapelle. When the 
small recipient with double wrapping is in action it produces a 
force of 54 kilogrammetres per second or about two-thirds horse- 
power, and moves at the rate of 1,130 revolutions per minute. If 
the tool is suddenly removed so that it no longer meets with any 
reistance, its speed does not exceed 1,400 revolutions. 

The first results ascertained by the commission.—Among the results 
hitherto acquired, the first to be pointed out is the continuity and 
perfect regularity of the movement of the machines, and in the 
almost entire absence of sparks at the brushes. ‘There are incom- 
parably fewer sparks in the generator and the recipient in spite of 
their high tensions and their large dimensions, than in the exciters 
which are at a low tension. This depends on the great power of 
the magnetic field and on the excellent proportion between the 
current of the rings and that of the inductors. 

The brushes of the Deprez machines are adjusted with a slope 
of only 4° to 5° which is very advantageous as regards the yield. 

No considerable heating is remarked in the machines, even 
after working for seversl hours. 

The rate of movement is very moderate, about 200—220 turns 
per minute at the generator which answers to a peripheric 
velocity of 7} metre per second, whilst in a Gramme machine 
making 1,000 to 1,200 turns per minute, the speed at the circum- 
ference was 12} metres. 

It has been possible to work as stated above since February as 
long as it has been desired, and if nine consecutive hours have 
not been exceeded this has been simply to avoid needlessly over- 
fatiguing the workmen, such durations of action forming already 
a very satisfactory proof. 

It may be that the recipient which has hitherto lasted without 
repairs may in turn come to require them. The rings will then 
be re-constructed as it has been done at Criel, and the working 
will be ensured for a long time. 

Here we have results which, though easily verified and intelli- 
gible to all, are not the less fundamental, or, indeed, from a 
practical point of view, perhaps as essential as the yield itself, 
since the first demand of an industrialist is that his plant should 
be trustworthy. 

I enter now a little more into the details of the experiments of 
the sub-committee. 

(To be continued.) 


THE ELECTRIC LIGHTING COMMITTEE. 


EVIDENCE OF THE SCIENTIFIC WITNESSES. 


AT the time when we announced the conclusions 
arrived at by the Select House of Lords Committee on 
the three Bills brought in last Session to amend the 
Electric Lighting Act of 1882, we explained that the 
enquiry had been conducted with unusual secrecy. 
Why this extraordinary course was pursued has never 
been made known, but so it was, and in consequence 
we were unable to follow the proceedings day by day, 
as we otherwise should have done. The three Bills 
under consideration were introduced by Lord Ray- 
leigh, representing the Electric Lighting Committee 
formed mainly on the suggestion of Mr. Chamberlain, 
and composed of Peers, Members of Parliament and 
other gentlemen; by Viscount Bury, and by Lord 
Houghton on behalf of the Government. The Com- 
mittee in the end reported in favour of Lord 
Houghton’s Bill, with some modifications, but although. 
it was carried through the House of Lords up to the 
point of third reading, it was withdrawn at that stage 
in consequence of a difficulty at the last moment 
arising out of certain further amendments that were 
then proposed ; the matter has, however, become of 
such importance that it must be taken up again 
very speedily, and a glance at the evidence recently 
obtained will be of service in view of further action. 
In late years the electric light, as a general illumi- 
nant, has made practically no advance in this 
country, and it has been held that this stagna- 
tion is mainly due to clause 27 of the existing Act, 
which empowers any local authority to compulsorily 
acquire at the end of 21 years any installation within 
the area of its jurisdiction, at the then value of the 
undertaking, without compensation for such compul- 
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sory purchase, or any allowance for goodwill, profits, 
or anything else. Lord Rayleigh’s Bill (No. 1), to 
remove this grievance, proposed to repeal the 27th 
clause, and among other things to put electric lighting 
in exactly the same position as gas as to profits, 
purchase, &c. Lord Bury’s Bill (No. 2) also proposed 
to repeal the 27th clause, and to substitute a provi- 
sion enabling a local authority to purchase at the end 
of 41 years an installation on paying the then value of 
the undertaking as a “going concern.” Lord Houghton’s 
Bill (No. 3) proposed to substitute 42 years for 21, or 
30 years where 42 was not specified, and to empower 
the Board of Trade to determine the conditions of pur- 
chase. The select committee, to whom all three Bills 
were referred, examined more than twenty witnesses 
—electricians, scientific men, municipal representa- 
tives and business men—the evidence occupying seven 
or eight sittings, and numerous petitions for or against 
the several measures were received. Besides thescientific 
gentlemen whose evidence we shall mainly deal with, 
there were also examined Mr. Lionel Louis Cohen, M.P., 
formerly a member of the firm of Messrs. Louis Cohen 
and Son, Throgmorton Street, and an ex-chairman of 
the Committee of Management of the Stock Exchange ; 
Mr. Henry Hucks Gibbs, of the firm of Messrs. Antony 
Gibbs and Sons, of Bishopsgate Street, and a director 
and a former governor of the Bank of England ; 
Mr. John M. Macdonald, of Messrs. Matheson & Co.; 
merchants, Lombard Street; Mr. Robert Hunter, 
Solicitor to the Post Office; Mr. Calcraft, Permanent 
Secretary to the Board of Trade; the Town Clerks 
of Birmingham, Nottingham, and Leeds; and Mr. 
Alderman Whiteley, of Blackburn. Among the peti- 
tions presented were two from the Society of Arts— 
one in favour of Bill No. 1, and one against Bill No. 3— 
one from the Council of the Dynamicable Society against 
Bill No. 3; one (which we have published) from the 
Institution of Civil Engineers in favour of No. 1 Bill 
and against No.3 Bill, and one from the Society of 
Telegraph Engineers and Electricians against No. 3 Bill. 
After the examination of Mr. Cohen and Mr. Gibbs, 
the committee called 

Professor George Forbes, M.A., F.R.S.E., Associate of 
the Institute of Civil Engineers, Member of the Council 
of the Society of Telegraph-Engineers and Electricians, 


and a general consulting engineer. He stated that he . 


had given a good deal of attention to the different 
electrical systems that might be employed for the 
general lighting of a district, and in response to a 
request to give his opinion upon these systems, he 
said :—My attention was drawn to the importance of 
this matter of the distribution of electricity at a very 
early stage in the period of electric lighting, in fact 
even shortly before the introduction of the Electric 
Lighting Act of 1882. I then commenced a series of 
investigations into the different methods of distributing 
electricity which were then known, and which have 
since become known; and at different times I have 
published the results of this work. The general result 
that I arrived at in this investigation is that there are 
at least five useful and independent means of distri- 
bution. Most of those five systems contain several 
sub-sections. The systems areas follows: 1. parallel : 
2. series; 3. parallel-series; 4. secondary batteries ; 
5. secondary generators, or transformers, as they have 
been called. The engineer is thus provided with 
abundance of resources for any special case which may 
arise. Each of these systems is especially suitable in 
particular cases. Most of those systems that I have 
examined into were equally available in 1882. The 
only really important additions to our resources, are in 
the improvement of secondary batteries, and in the 
introduction of secondary generators or transformers. 
The secondary generators or transformers are compara- 
tively a recent invention, and they have only been 
introduced successfully into the commercial world 
since the passing of the Electric Lighting Act. All 
these systems, with the exception of the last, were 
perfectly well known in 1882 ; and, therefore, the con- 
clusions which I have come to from my own work as 
to the distribution of electricity, would have held 


exactly the same in 1882 as they do at the present time. 
In 1882 there were no engineering difficulties which 
ought to have stopped the way of electrical lighting 
on a large scale from central stations; and had there 
not been some other barrier to the progress of this 
industry, I speak confidently when I say that at the 
present moment we should have numerous examples of 
central station lighting on a large scale in this country. 
I think I am right in saying that I am confirmed in 
this opinion by reference to what has been done in 
other countries in Europe, where great progress has 
been made in central station lighting. I am still 
more confirmed in this opinion by a reference to the 
progress that has been made in America, which I visited 
in 1884, to some extent with the express purpose of 
inspecting their electric lighting arrangements. 
American towns are generally supplied with the electric 
light by means of the methods which were well known 
in 1882. In fact, the one method which I have spoken 
of as having been introduced since 1882, namely, the 
secondary generators, and the other method which I 
said had been so very much improved since 1882, 
namely, secondary batteries, had neither of them been 
introduced in the United States at that time. Yet 
there is not an important town in the United States 
where the streets are not lit by electricity, and the 
number of central stations there is very great indeed. 

These being his conclusions upon the scientific 
aspect of the question, Prof. Forbes expressed his view 
that the main difficulty in the way of progress in elec- 
tric lighting had been the Act of 1882, the conditions 
in which were far too severe, and much more stringent 
than those imposed upon gas undertakings. With those 
conditions he could not conceive of any person invest- 
ing in an electric lighting speculation. He believed 
there was only one central lighting station in the 
United Kingdom which could be called such on any 
large scale, viz., that at the Grosvenor Gallery, which 
distributed the light, and it seemed to him that the 
fact of that station existing and being the only one, 
was the strongest evidence that the Act of 1882 had 
something to do with the matter. But in that case the 
conductors were carried over head, and no appeal to 
the Act was necessary, because there was no need to 
break up the streets. Having described elaborate cal- 
culations he had made with a view to ascertaining the 
cost of a large distributing system, with a central 
station at Westminster, the witness said he had no 
doubt that a beginning might be made in this country 
for electric lighting on a large scale were it not for the 
legislative impediments of the Act of 1882. So far as 
he could see, from an engineering point of view, elec- 
tric lighting could be made a practicable thing if people 
were allowed to put money into it and get a return for 
it; but if they were to give a bonus in any form to the 
local authorities, he should not be inclined to say it 
was practicable. He preferred Lord Rayleigh’s Bill, 
because under that people could invest money in a 
concern from which they would get the full benefit, 
without which a young industry could seldom flourish ; 
but while the cost of the lamps might be reduced, he 
did not expect that the cost of electricity would mate- 
rially diminish, nor could that be expected, seeing that 
the machines producing electricity were converting 
something over 90 per cent. of mechanical power into 
electricity. 

Mr. Rookes E. Crompton, electrical engineer, and a 
partner in the firm of Messrs. Crompton & Co., electric 
light engineers and contractors, informed the com- 
mittee that, as engineer to the Edison-Swan Company, 
he designed the installation which was intended to 
carry out the provisional order under the Act of 1882 
for lighting Victoria Station, and then stated that, 
although the company had spent £16,000 on the 
generating station alone, they found the conditions in 
the provisional order and in the Act so onerous that 
they stopped the undertaking, and the £16,000 had in 
consequence remained unproductive. The purchase 
clause (27) was the sole and entire cause of that 
stoppage. A similar result ensued with regard to an 
effort by the Crompton Winfield Association, Birming- 
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ham, to establish an installation for lighting Birming- 
ham and the district. In the provisional order for that 
purpose the limit for purchase was 16 years, but they 
could not get the capital owing to the purchase clause. 
Incidentally he mentioned that although his company 
had fitted up all the machinery for electric lighting in 
Vienna, at the last moment the authorities, seeing that 
facilities were not given in England, had suddenly dis- 
allowed, or put difficulties in the way of completing 
the undertaking ; and he further stated that there were 
no engineering difficulties in the way of house-to-house 
electric lighting in detached installations and on a 
moderate scale. Difficulties might crop up when this 
was done on a large scale, requiring new arrangements, 
but nothing had occurred since 1882 to show thata 
large number of moderate house-to-house installations 
could not have been carried out then. The real diffi- 
culty now was.the financial difficulty. There would 
be no difficulty in getting the capital if the electric 
light was placed on terms equal to gas, and he much 
preferred Lord Rayleigh’s Bill (No. 1). That would 
give no unfair advantage, and he could not see that 
there would be any monopoly. In fact, the electric 
light coming in as a second illuminant would further 
diminish the monopoly of gas. 

Invited to volunteer any opinion not raised by 
question, Mr. Crompton said :—“One thing has been 
lost sight of. We have been talking of electric light 
the whole time; in my mind, aid in the mind of 
many other engineers, it is only one portion of our 
duty in future ; the undertakers probably, eventually, 
will get as much income from the transmission of 
power as from supplying the electric light ; but the 
education of the public to use the power will be a 
much slower process, and probably the larger portion 
of our income which will come from power will be 
from the latter portion of our period of tenure, and I 
believe that that transmission of power is the most 
valuable thing, and the greatest public good that we 
contemplate ; for this reason, that it is the only way 
in which we are likely to get an income out of the 
poor districts; we shall not get much income from 
lighting, but we shall get a good deal of income from 
supplying power for working small industries. If I 
had a station at Victoria, and I laid mains down in the 
Vauxhall Bridge Road, which is comparatively a poor 
neighbourhood, I might work hundreds of sewing and 
other machines down there in the day time and so 
utilise my generating machinery ; I could do it at a 
very low price, and the same machinery would be 
utilised at night for generating the current for lighting 
purposes ; that point has not been strongly brought 
before the committee, but it is a very important point ; 
I think it would take a great many years to educate 
the people to use the power ; but when once they have 
electricity laid into their houses the people I believe 
will soon use it. Therefore, the longer the term, the 
more valuable it will be.” 

Lord Houghton asking whether the knowledge of 
electricians had been added to since 1882, because he 
found in the report for that year that all scientific 
authorities, including the witness himself, gave very 
different estimates for lighting a given area with a 
given number of lights, Mr. Crompton replied: 
“There is not much difference. Mr. Spottiswoode 
was quite out of it, but Dr. Hopkinson and many 
others are very close to one another. Mr. Johnson 
was an American, and knew nothing of the then con- 
ditions ; but, as a matter of fact, my estimate would 
stand very good at present if I made my mains as 
uneconomical as I put them at that time. I did not 
put enough copper into my estimate, or else my esti- 
mate would stand.” And being further asked whether 
it was possible now to fix a price for the electrical 
unit, he said he could see no difficulty in doing that, 
for he had been working out a scheme for a co- 
operative society and he found that the price of 8d. 
per unit would pay. That was not the price of pro- 
ducing the light, but a price that would be fairly 
remunerative. He admitted, however, that that would 
not apply in every case—in a case, for example, where 


there was a suburban district with a number of 
scattered villas placed a considerable distance apart 
and occupied only half the year. In that case electric 
light would be comparatively costly ; the mains would 
be very expensive in proportion to the number of 
lights used and the number of hours per annum would 
be very small. 

Sir Frederick Bramwell, F.R.S., who carefully ex- 
plained that he was a shareholder in the Edison-Swan 
Company, was examined at great length, and we 
can do little more than glance at a few of the points 
of his evidence. In the first place he was asked 
to give a general sketch of the changes which had 
taken place in the condition of affairs since 1882, and 
in reply he said he thought it not too much to say that 
during the past four years incandescent electric light- 
ing had been better understood, and wherever under- 
stood had been appreciated, and to a considerable 
extent where places were of a magnitude to admit of 
it, it had been used. In spite of all the difficulties 
electric lighting had made very large progress in 
England in isolated installations, but, on the other 
hand, since 1882 the prospects of a distribution of 
electricity from a central source, like gas, had 
been absolutely stopped and were at an end. 
He knew of no improvement in the means of distri- 
bution since 1882, and he attributed the non-develop- 
ment of electricity for general lighting entirely to the 
character of the Act of 1882. On that point he thought 
nothing could be more instructive than a Board of 
Trade return which he produced, showing that, with the 
exception of the Birmingham Order, all the Provisional 
Orders (55 in number) that were issued in 1883 under 
the Act, had lapsed and been revoked. A mere exten- 
sion of time, as was proposed in the Government Bill, 
would not satisfy him, first because he believed it 
would be impossible to attract capital under such a pro- 
vision ; and, secondly, because he strongly objected to 
governing bodies being allowed to become traders. The 
last objection Sir Frederick Bramwell argued at con- 
siderable length, giving instances of what he considered 
the evils of such a policy; and getting back to the 
more direct issue, he said he believed the dynamos had 
been improved since 1882, and the lamps were more 
enduring, glowing for a greater period without renewal 
than had at one time been thought possible. If the 
existing obstacles and difficulties were removed the 
public would be glad to adopt the electric light, and he 
held that putting that system on an equal footing with 
gas would not be giving an undue advantage to an elec- 
tric installation. He approved of Bill No. 1 (in the 
framing of which he had had a considerable share) 
because it protected the public in a proper way, by 
means of a sliding scale and auction clauses (as in the 
case of gas), and because it was free from the vicious 
principle of giving compulsory powers to corporations 
and other governing bodies to become traders. 
Objections to the electric light on the part of corpora- 
tions who supplied gas were, in his opinion, the 
foundation of the Act of 1882. He believed the public 
were ripe for the institution of central stations for 
supplying electric light, observing that if, with the 
difficulties attendant upon private installations, such 
installations were yet made, it might be taken for 
granted that, if the light could be obtained without 
those difficulties, it would be taken up by those who 
were able to pay fora light of luxury. If Bill No.3 
were passed the position would be precisely the same 
as it now was. For the purposes of electric lighting 
undertakings he believed it did not practically make 
any difference whether 42 years or only 21 years were 
allowed to work it in, because it was not like an 
undertaking such as a canal or dock which was done all 
at once, and the capital for which was called up at once, 
but it was an undertaking to be developed. Therefore 
the 42 years would not apply to capital which came in 
at a later period. No. 3 was, in his view, one that 
would certainly fail to attract capital, or to allow elec- 
tric lighting to go on. 

Mr. J. S. Forbes, chairman of the Edison-Swan 
Company, expressed the conviction that under the 
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present Act electric lighting would not be obtained— 
at all events out of any private enterprise. He had 
tried to induce people to find money to carry out the 
Act, but he had not succeeded because of the 27th 
clause. He had been to skilled capitalists, but he 
could get no encouragement, because the term of 
21 years was too short to allow of a probability that 
the normal value of the business would be developed, 
and because at the end of the term the conditions of 
resumption were such as no capitalist would look at. 
No. 3 Bill, therefore, he described as of a repellent 
character ; no capitalist would touch it; but No.1 Bill, 
he thought, was a workable Bill, possessing advantages 
which No. 2 did not. It gave the public greater 
protection, and, taking the gas analogy, it gave under- 
takers the strongest inducement to develop for their 
own advantage, and as much for the advantage of the 
public, a liberal return of interest, and the possibility 
of increasing that interest as the condition of reducing 
the price. 

Sir John Lubbock (a shareholder in the Edison-Swan 
Company) having given evidence in the same direction 
as Mr. Forbes, 

Mr. Preece, electrician to the Post Office, was ex- 
amined. The main effect of his statement and opinions 
was that the placing of electric wires, whether over- 
head or below ground, ought to be controlled by rules 
and regulations in the interests of telegraphs and- 
telephones, and for the safety of the public. He 
explained the public danger involved by the erection 
of overhead wires without restriction, and said that, 
even if controlled, such wires often seriously interfered 
with the working of the telegraphs and telephones, 
because, these wires using rapid alternate currents of 
electricity, the rapid reversals of electricity disturbed 
both telegraphs and telephones in the neighbourhood. 
At Newcastle he had found that such disturbance was 
created at a distance of 3,000 feet. That could be 
avoided if proper regulations were enforced, and there- 
fore he urged that the evil should be checked at once. 
In regard to cost, he thought it was possible now to fix 
the cost of an electric unit, and that the cost was now 
lower than it was four years ago. He did not agree 
in the view that since 1882 very little improvement 
had been made in electric lighting, being of opinion 


that there had been very considerable improvements | 


made. Thecommercial value of a dynamo was now 
nine times what it was in 1882; that was to say, the 
cost was reduced one-third, and the output of the 
dynamo had increased three times. One of the greatest 
advances had been introduced in the Grosvenor 
Gallery, and the system of distributing electricity by 
means of secondary generators, which was there in 
operation, was being largely applied on the continent, 
and was, in his view, going to revolutionise the intro- 
duction of electric light in this country. At present 
the cost was twice that of gas, but, though there was 
little room for improvement in the dynamo, its 
efficiency being already 95 per cent., the cost of pro- 
duction might be reduced in various ways. 

Major Armstrong, R.E., Inspector of Submarine 
Defences and adviser to the Inspector-General of For- 
tifications in electric matters, on being called, and 
asked for his opinion as to any advance made since 
1882, said: There had been a very great advance made 
in storage batteries which he thought would probably 
be a very important feature in electric lighting. There 
had also been improvements in the government of 
steam engines, in dynamos, in mains, and in the life 
of incandescent lamps, and that was possibly the most 
important practical point of all, because it governed 
the price so much. As to the relative cost of the elec- 
tric light and of gas he replied: “In favourable 
circumstances, where the area was small, where the 
cost of the mains was small, and where the consump- 
tion was large, electricity could, I believe, be supplied 
even in London at less cost than gas at the present 
London prices (though that is a state of things which I 
do not think would obtain at all practically). But 
supposing that the suppliers of the electric light were 
obliged to supply small consumers as well as large 


consumers compulsorily, I believe that electricity must 
be very much dearer than gas; nevertheless there are 
certain cases in which I have no doubt whatever that 
electricity would be cheaper than gas.” “In an in- 
stallation for public purposes under the Act I can 
conceive cases in which electricity might be cheaper 
than gas; in fact, I know, for instance, that Brompton 
Barracks, Chatham, can be lighted more cheaply by 
electricity than by gas, and if that be done, and sup- 
posing that we might assume that there were a number 
of other buildings in the vicinity of the barracks 
lighted under the Act, I have no doubt that electricity 
could be supplied there cheaper than gas.” Electricity 
could not, however, compete with gas if the companies 
were compelled to give a supply to small consumers. 
To illustrate his opinion Major Armstrong handed 
in two documents, one a report on the result of light- 
ing South Kensington and Bethnal Green Museums, 
which showed a considerable saving by the use of 
electricity as a substitute for gas; the other a report on 
the lighting of the House of Commons, which showed 
according to the report, a slight excess of cost by the 
use of electricity instead of gas ; but by analysing the 
figures as they ought to be analysed, he made out that 
if economical engines had been used for the electric 
light installation, and the cost of the lamps was what 
it ought reasonably to be, bearing in mind what the 
cost of the manufacture is, the electric lighting would 
have been considerably the cheaper of the two. There 
is one very important item of comparison as regards 
the cost of the gas. The value of the gas burnt in the 
House of Commons was taken by the officer who 
furnished the report as £525 a year, with repairs esti- 
mated at £12. If the electricity had been supplied by 
economical engines, the cost of coal should not have 
exceeded about £112 a year, and the cost of lamp 
renewals more than £60 a year. With regard to price 
he said it was not practicable to fix a standard, because 
the price must depend enormously upon the consump- 
tion ; but there would be no difficulty in fixing the 
price of the electrical unit if all the conditions were 
known. 

Mr. Albert Meysey Thompson was briefly examined 
on the interpretation of certain clauses in the Govern- 
ment Bill, and he was followed by 

The Hon. Reginald Brougham, Associate Member of 
the Institute of Civil Engineers, and Member of the 
Society of Telegraph Engineers. His attention being 
drawn to Sir Frederick Bramwell’s opinion that there 
had been practically no improvements in electric 
lighting since 1882, he expressed the view “ That the 
inventions that had been produced since 1882 were, if 
possible, more important than those that were prior to 
that date as regarded the ease with which electricity 
could be taken to a distance and distributed with 
economy. The most important point,” he added, “is 
the invention of transformers, which enable the 
current to be supplied from an almost unlimited 
distance, that is to say, from any practical distance, 
anything up to five or six miles, which before the year 
1882 was an absolute impossibility as regards general 
distribution. You could unite a few individual are 
lights at a great distance, but when it came to spreading 
thousands of incandescent lights over an area of any- 
thing more than, say, a quarter of a mile square, the 
thing was an impossibility ; it was utterly impracti- 
cable. Now, by means of transformers, you erect a 
small wire which can carry a sufficient current for a 
very large area. The cost of your conductors is, I 
should say roughly speaking, about one-sixtieth of what 
it was in those days.” Being asked subsequently to 
define a “ transformer,” the witness thus described it : 
“You put a high tension current round a coil of Wire ; 
in close proximity to that coil of wire there is a second 
coil of wire which is very carefully electrically 
insulated from it. These coils are wound round an 
iron core, which, under the influence of the first, which 
is called the primary high tension current, becomes 
magnetic, and a current is induced in the secondary 
coil of wire which is of the same ultimate strength, if 
I may so put it, as the primary current, but differently 


4A 


et of 


ti 

b 

d 


ls 


13, 1886.] 


THE TELEGRAPHIC JOURNAL AND 
169 


ELECTRICAL REVIEW. 


constituted. Its constitution depends upon the rela- 
tion the number of turns in the secondary coil 
bears to the number of turns in the primary coil, or, in 
other words, the variation in its composition is depen- 
dent upon the proportion that the length of the one 
coil bears to the length of the other; a perfectly 
simple thing to calculate.” By this system electricity 
could be conveyed a far greater distance than had 
previously been possible, and at Turin the current was 
applied 60 miles away from the centre of production. 
One result and the main advantage of this new system 
would be a saving in the cost of land, because the 
main generating station could be placed on cheap 
land instead of necessarily having it in the centre of 
the district where presumably the land would be more 
expensive. 

Mr. Shoolbred, M.I.C.E., and also a Member of the 
Society of Telegraph Engineers and Electricians, dis- 
tinctly attributed to the purchase clause (27) of the 
Act of 1882 the fact that none of the corporations 
that had obtained Provisional Orders had carried them 
out for a general distribution of electric light ; and 
after giving a number of figures and calculations as to 
the cost of production, he expressed the conclusion 
that: “If you take equal rates of manufactures, say, 
or 1,000,000 15-candle burners to be supplied, either in 
the form of gas or by electricity, you could supply 
that 1,000,000 more cheaply by electricity than by gas.” 
Mr. Shoolbred was the last witness examined. 


NOTES. 


Proposed Electric Lighting at Brighton.—The pro- 
posals which were recently made to the Gas Committee 
of the Brighton Town Council, with the view of light- 
ing the front of the town by means of electricity, have 
not resulted in any action being taken in the matter. 
The committee have had laid before them the terms on 
which the Sussex Electric Light Company is willing 
to carry out the work, but Mr. Sayers, who desired an 
interview with them, was not in attendance. The 
letters from Mr. A. Wright, managing director of the 
Brighton Electric Light Company, Limited, containing 
proposals on the same subject, were also submitted for 
further consideration, and it was resolved that Mr. 
Wright should be informed that the committee are not 
at present prepared to adopt the electric light in the 
King’s Road. A report to this effect was made to the 
corporation at their meeting on Friday, when it was 
stated by Councillor Berry, in moving the confirmation 
of these proceedings, that to a certain extent Mr. 
Wright did not go much beyond the present price of 
gas, the only difference in expense being that they 
would have to pay for standards, &c. He did 
not, however, propose giving any better light .than 
they were at present receiving from the gas, as he only 
intended to put one electric light in the place of six 
gas lamps, in which case the committee believed that 
the present system of lighting would be preferable. As 
Mr. Sayers did not attend the committee meeting they 
were in exactly the same position as before. The 
report was adopted without further discussion. 


Gratifying Testimony,.—The Giilcher Electric Light 
and Power Company has received the following testi- 
monial from Hawks, Crawshay and Sons, of Gateshead- 
on-Tyne :—“ Gentlemen,—In reply to your letter we 
have great pleasure in stating that the electric plant 
you erected for us in our engine and bridge works 18 
months ago has given us the greatest satisfaction ; so 
much so, that we have stopped our gas works.” 


The Electric Light at Hastings,—At the last meet- 
ing of the Hastings Town Council a report was brought 
up from the Lighting Committee, who stated that they 
had had under.their consideration the matter of more 
efficiently lighting the front line, and with a view to 
continuing for the present the existing electric lights 


between the Queen’s Hotel and Warrior Square ; they 
recommended that those portions of the front between 
the Fishmarket and the Queen’s Hotel, and between 
Warrior Square and West Marina should be lighted by 
means of about 65 large three-burner gas lamps, similar 
to those they have caused to be erected and lighted by 
way of experiment at Marine Parade and Marina. The 
cost per lamp would be £11 9s. 4d., and the increased 
cost of lighting about £500 per annum. The council 
adopted the recommendations of the committee. 
The electric light has for the past three years been in 
use for the illuinination of a portion of “ the front 
line,” having, in the first instance, been adopted ex- 
perimentally with the view of its ultimate extension 
if found successful. Year after year has passed, how- 
ever, and the price of the electric light has been in- 
creased from the first charge to £30 per lamp (pre- 
sumably per annum), but no extension has been made. 
One speaker at the council meeting remarked that the 
electric light company was not in a position to extend 
the lights. Each year the advisability of discontinuing 
the electric light has been discussed, and now again 
that subject received attention. Opinions were varied 
as to the value of the electric light, some of the state- 
ments of fact being of a seemingly opposite character. 
The majority, however, were in favour of the con- 
tinuance of the lamps for another year, at the expira- 
tion of which period, unless the electric light com- 
pany shows more signs of vitality, or in some way 
makes it worth the while of the council to give it still 
another year’s lease, the “ front line” will possibly be 
divested of one of its attractions. 


Electric Lighting at the Leeds Musical Festival,— 
The Festival Committee at Leeds met a few days ago 
to consider the question of what system of electric 
lighting it would be advisable to adopt on the occasion 
of the musical festival in October next. The Mecha- 
nical World says that the committee was unanimously 
of opinion that the incandescent system adopted at the 
last festival was most suitable, and a committee was 
appointed to confer with the Corporation Electric 
Lighting Committee with the object of arranging for 
the incandescent system to be employed during the 
festival. This step has been rendered necessary from the 
fact that the Electric Lighting Committee has, since the 
last festival, substituted arc lamps for the incandescent 
lamps formerly in use in the Town Hall. 


Averaging Up!—The Jowrnal des Usines a Gaz 
raises the question whether, in estimating the cost of 
the electric light, circumstances like the following 
ought not to be considered in the estimates. In 
Brooklyn, Messrs. Wechsler and Abraham lit up their 
stores with the electric light ; 21st June the insulation 
broke down; fire broke out; damages, £7,000, partly 
covered by insurance. In Denver, Colorado, the 20- 
candle lamps, so called, were found in May to give a 
light varying from 2°7 to 18°38 candles; average, 8-9 
candles. Does our foreign contemporary imagine that 
fires and the resultant damages are the necessary con- 
comitants of the electric light ? No doubt, if sufficient 
enquiry were made, satisfactory explanations could be. 
given as to the variation of the candle-power in the 
second illustration of the wickedness of the electric 
light; possibly it was caused by mismanagement on 
the part of the owners of the installation, for some 
people will occasionally be neglectful and careless, 
even to the extent of causing an easily-avoided gas 
explosion. 


The Electric Light at Eastbourne.—The Law and 
Parliamentary Committee of the Eastbourne Town 
Council having considered the question of the method 
of lighting the new Town Hall, have determined to 
recommend that the Electric Light Company’s tender 
for £340 for wires, plant, &c., be accepted, and the hall 
lighted by electricity. Portsmouth, and other towns 
building new town halls, please copy. 
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The Lighting of Calico Print Works,—The Giilcher 
Electric Light Company has just completed the lighting 
of the Calico Print Works of Messrs. J. H. Gartside 
and Co., Bucktonvale Works, near Stalybride. The 
light has in the first instance been installed in the 
printing department, which comprises two sheds, the 
foreman’s and colour offices, laboratory, &c.; but it will 
be further extended to the other departments, dye and 
washing, &c., when the alterations are sufficiently 
advanced to permit of this being done. The lamps are 
arranged as follows :—(1) Printing room consisting of 12 
printing machines, six 20 C.P. lamps are distributed 
to each machine, making a total of 72 in this shed. (2) 
Printing room or shed consisting of three machines, 
18 20-C.P. lamps. Foreman’s office and colour room, 
two 20 C.P. and one 50 C.P. lamps. Manager’s office, 
&e., two 50 C.P. lamps and one 20 C.P. lamp. Labora- 
tory, six 20 C.P. lamps, making a total of 102 lamps. 
The lamps in this installation are of the Swan-Edison 
type, 60 volts, and are driven froma No. 4 Giilcher 
dynamo, compound wound or self-regulating of tke 
latest and improved type. The motive power for 
driving dynamo is taken from the main driving shaft 
of the engines driving the hot air fans in use for the 
printing machines. The lamps are all fitted with white 
opal shades or reflectors so that the utmost efficiency is 
obtained by directing the light on the} work ; this is 
found of great advantage in this installation owing to 
the variety of colours used in the work done. The 
lamps in the printing sheds are fixed to the existing 
gas fittings by strong brass clips to which are attached 
the Woodhouse and Rawson holders to carry the lamps 
and shades. One lamp to each printing machine is 
made portable—to allow the printer to set his rollers, 
&c. This lamp is placed ina neat brass guard (circular) 
with mahogany handle through which the flexible wire 
runs to the lamp. Great satisfaction is expressed by 
all interested in the use of the light, and no doubt in 
the future it will be extended over the entire premises, 


Electric Lighting of the Paris Opera House.—The 
Opera House of Paris has made an arrangement with 
the Edison Company for the exclusive lighting of the 
building for ten years by the electric light. The gas 
company loses by this receipts to the amount of £20,000 
a year ; the electric light is to be furnished at the same: 
price as gas has cost on the average of the last ten 
years. 


Cable News.—The Silvertown Telegraph Company 
has received a telegram from West Africa announcing 
the completion, on the 28th ult., of the Accra Grand- 
Bassam section of the cable ; this company is now lay- 
ing for the West African Telegraph Company. Thess. 
International sailed on Wednesday, 11th inst., for Key 
West and Havanah, to renew the 1868 cable of the 
International Ocean Telegraph Company, having on 
board Messrs. Theophilus Smith and KE. March Webb, 
the former in charge of the expedition. This vessel on 
her arrival at Key West will be joined by Mr. M. L. 
Hellings, the able cable manager of the International 
Ocean Telegraph Company. 


The Mackay-Bennett Cable and the Canadian 
Pacitic—Under date of July 24th, a dispatch from 
Ottawa, Ont., gives the following account of the new 
cable connection :—The Canadian Pacific Railway has 
concluded arrangements with the Mackay-Bennett 
Commercial Cable Company for cable connections 
with its commercial telegraph system. Negotiations 
are also now on foot between it and the Baltimore and 
Ohio for connection with the latter’s system. Dr. 
Norvin Green of the Western Union has been in 
Montreal for the last few days endeavouring to balk 
the negotiations, with a view of forcing the Canadian 
Pacific people to take over the Western Union’s lease 
of the Great Northwestern Telegraph Company. He 
failed in this and left for New York. The Canadian 
Pacific will make its connection with the Mackay- 
Bennett eables next month. 


Ancient History.—The Scientific American, June 5th, 
1847, contained the following note: “A Feat in Tele- 
graphing.—The Pittsburg Gazette gives a statement of 
an exceedingly delicate operation performed by M. 
Brooks, the telegraph operator in that city. This con- 
sisted in writing out a long message from the sound 
alone. The writing style being out of order, it was 
necessary to remove and repair it, but by the slight 
tick of the magnet every letter was distinguished and 
every word correctly reported during the whole day.” 


Underground Telegraph Construction,—The question 
of underground wires is just now once more prominent, 
by reason of the decision of the Commissioners ap- 
pointed to deal with the subject in New York, and a 
series of articles with the title at the head of this 
paragraph, which are to appear in the Mechanical 
World, should command attention ; for the time may 
come when a similar measure to that adopted in New 
York will be resolved upon in this country. The 
first instalment in last week’s issue appears to be 
mainly historical. 


Tenders Wanted,—Tenders for lighting the town of 
Alford, Lincolnshire, with gas “or other light” up to 
May 14th, 1887, will be received at the offices of the 
Lighting Inspectors, West Street, up to the 16th inst. 


New Electric Launch,—Colonel Noble, R.A., Super- 
intendent of the Royal Gunpowder Factory at Waltham 
Abbey, has just had completed for him an electric 
launch, which is said to be the most complete boat of 
its kind in the country. This boat was launched a few 
days ago on the River Lea, and has worked with great 
satisfaction. Mr. Webb, Chief Engineer at the Royal 
Gunpowder Factory, made the various designs for the 
fittings, &c. The launches at present used in connec- 
tion with the Royal Factory are worked by steam, and 
before they can be brought near the works the fires 
have to be drawn. The electric boat can, however, be 
run without danger on the water which flows through 
the factory. The accumulators were supplied by the 
Electrical Power Storage Company. 


Whitworth Scholarships.— Twenty-five of these 
scholarships are awarded annually, one of £200, eight 
of £150, and sixteen of £100. The students of the 
Glasgow College of Science and Arts have this year 
gained no fewer than six of these scholarships—a 
result which is unprecedented. 


Foreign Honours to English and American 
Scientists\—Honorary degrees were conferred by the 
Heidelberg University, during the recent commemora- 
tive fétes, upon Sir Henry Roscoe, M.P., Sir William 
Thomson, Prof. Cayley, Prof. Sweet, and Lord Rayleigh ; 
and also upon Profs. Graham Bell, Newcombe, Powell, 
March, and Cope, of America. 


The Permanent Electrical Staff at Sheerness Dock- 
yard,—The workmen from Sheerness who have been 
undergoing a complete course of training in the electric 
shop in Portsmouth Dockyard will shortly return to 
their own yard, in order to constitute the permanent 
electrical staff which was ordered by the Admiralty to 
be established some time since. They will be entrusted 
with the work of fitting the Mohawk, torpedo cruiser, 
with all the necessary torpedo appliances. 


Technological Examinations,— The report of the 
eighth annual examination in technology under the 
direction of the City and Guilds of London Institute 
is before us. From it we learn that in electro-metal- 
lurgy 36 candidates were examined, 5 passing first and 
4 second in honours, and 1 failing ; 1 passed first in 
the ordinary grade, 11 second, and 14 failed ; thus 21 
passed and 15 failed, or a per centage of failures of 
41-6. In telegraphy 87 were examined, 13 passing 
tirst, 1 second, and 3 failing in the honours grade ; 20 
first, 26 second, and 24 failing in the ordinary ; giving 
60 passes and 27 failures, or a per centage of failures 
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of 31:0. In electric lighting there were 151 candidates, 
16 of whom passed first, and 18 second in honours, 7 fail- 
ing ; 38 were first, 36 second, and 36 failed in the ordi- 
nary class ; a total of 108 passes and 43 failures, giving 
a per centage of failures of 284. In electrical instru- 
ment making 3 were examined and all passed second 
in the ordinary grade. Electric lighting is one of the 
four subjects in which there has been the greatest 
increase in the number of candidates, gas manufacture 
being another. The prize-takers in electrical subjects 
were :— Electro-metallurgy : Honours, first, £5 and 
silver medal, George A. Brown, Birmingham and 
Midland Institute, Birmingham; second, £5 and 
bronze medal, Frederick Peter Smith, Central Insti- 
tution, London. Ordinary, fourth, £1 and bronze 
medal, Francis Hargraves, Central Institution, London. 
Telegraphy : Honours, first, £5 and silver medal, John 
Macfee, jun., College of Science and Arts, Glasgow ; 
second, £5 and bronze medal, Thomas Plummer, 
School of Telegraphy, Dublin. Ordinary, first, £3 and 
silver medal, Alfred Campbell, Museum of Science 
and Art, Edinburgh ; second, £3 and bronze medal, 
Andrew R. Baker, College of Science and Arts, Glas- 
gow; third, £2 and bronze medal, William Noble, 
Gordon’s College, Aberdeen ; fourth, £1 and bronze 
medal, William McLaughlin, School of Telegraphy, 
Dublin ; fifth, bronze medal, James Fraser, Gordon's 
College, Aberdeen. Electric lighting : Honours, first, £5 
and silver medal, Alfred Chatterton, Central Insti- 
tution, London ; second, £5 and bronze medal, Eustace 
Thomas, Finsbury Technical College, London. Ordi- 
nary, first, £3 and silver medal, Frederick M. Smith, 
Finsbury Technical College, London ; second, £3 and 
bronze medal, Alfred Hay, College of Science and Arts, 
Glasgow ; third, £2 and bronze medal, Robert Fre- 
derick Hughes, Birkbeck Institution, London ; fourth, 
£1 and bronze medal, Charles A. Healing, Finsbury 
Technical College, London ; fifth, bronze medal, Gustaf 
Charles Lundberg, Polytechnic Young Men’s Christian 
Institute, London. 


; A Standard Resistance.—Dr. J. A. Fleming shows, 
in the last issue of Industries, how to construct a 
standard resistance, or “ mho” standard, which shall 
carry heavy currents without sensible heating, and at 
the same time not have a greater difference of poten- 
tial between its terminals than about 2 volts. 


Guaranteed Cireulations,—We see it advertised that 
a recently issued publication has already achieved a 
guaranteed circulation of over 5,000 copies per week. 
As we have ourselves received six copies of the last 
issue it becomes a question of simple arithmetic, that 
is if others have been as liberally provided for, to 
calculate the number of recipients. Surely such 
guarantees are worthless. 


The Admiralty and_ Electric Lighting. — The 
Admiralty has just placed an order with the Wood- 
house and Rawson Electric Manufacturing Company 
for over 7,000 switches besides fusible plugs, brackets, 
and other articles. 


Incandescent Lamps,—At the sitting of the Select 
Committee on the Electric Lighting Act (1882) Amend- 
ment Acts on the 31st May last, the following questions 
were put to the Hon. R. Brougham :—Q. You said that 
you anticipated the possibility of having considerably 
more efficient lamps. My noble friend, Lord Crawford, 
called attention, I think, at the last meeting of the 
committee, to a decision which had been given about 
the Edison lamps, which decision, if supported, would 
apparently throw the whole manufacture of the lamps 
into one existing company, would it not >—A. So far 
as I can understand by reading the newspaper reports, 
that would be so; I have no other information. Q. 
But in that case the improvement in the efficiency of 
the lamp would depend upon the will of that one com- 
pany, would it not, electrically speaking ?—A. It would 
appear to do so, certainly. 


Electromotors for Railways.—Some interesting 
correspondence has recently been carried on in the 
columns of Jndustries between Mr. Reckenzaun and 
Professor George Forbes. With respect to the limita- 
tion of speed it seems that Mr. Reckenzaun did not 
explain his meaning so clearly as is usually the case 
with him, and Professor Forbes has entirely miscon- 
ceived his reasoning. Doubtless in the next issue of 
our contemporary we shall find that the misunderstand- 
ing has been made clear. 


Work Performed in Telegraphing.—The following 
came to hand too late for our correspondence columns : 
“T am sorry to differ with Mr. Moon, who has so kindly 
answered my letters, but I still fancy his constant 
number should be — 1000°737.—ITa.” [We 
would refer both our correspondents to the letter of 
Mr. Desmond FitzGerald in our last issue.—Eps. 
ELEC. REv.] 


A New Electrical Journal,—We have received a 
copy of L’Ingénieur Electricien, a fortnightly periodical 
devoted to the progress of electrical industries. The 
London office is situated at 103, Hatton Garden, E.C. 


Opinions Differ.—Prof. George Forbes, in the course 
of his evidence before the Select Committee on the 
Elestric Lighting Act (1882) Amendment Bills, said :— 
“In 1882 there were no engineering difficulties which 
ought to have stopped the way of electric lighting on 
a large scale from central stations.” 


Oh! Shade of Izaak Walton,— According to Lord 
Ashford Mr. Preece is responsible for the following, 
which ought once and for all cast aside all doubts as to 
danger from overhead wires. When asked the weight 
per mile of ordinary telegraph wire, the answer was 
30 lbs. To a second question respecting the danger 
to be apprehended from the breaking of overhead 
wires, the answer elicited was that the wires of the 
Post Office were so light that it was like a fishing line 
Salling across your face. Probably Mr. Preece fancied 
he was dealing only with “gudgeon,” and he gave 
them one, “ right off the reel.” Is it characteristic of 
the Post Office to make “light” of everything which 
comes within its province. 


The Electrical Transmission of Power.—The cost 
of M. Marcel Deprez’s experiments between Creil and 
Paris must have been enough to erect some scores of 
engines of 45 H.P. each wherever the power was 
desired. We would ask, now that the operations have 
come to an end, of what value are the results ? Previous 
experiments of M. Deprez have amply demonstrated, if 
such proof were ever needed, that power can be trans- 
mitted to long distances through ordinary telegraph 
wire, with a certainloss. The Vizille-Grenoble experi- 
ments were, to our way of thinking, of greater worth 
than these, the most recent, because water-power was 
then the prim: mover. But to rig up at an enormous 
cost a steam generating plant at one end of a line of 
56 kilometres, anda receiving plant at the other, for the 
sole purpose of showing that something over 40 per 
cent. of the initial force may be utilised at the far end, - 
savours somewhat of the Quixotic. The Messrs. 
Rothschild might have invested their spare cash in a 
much better cause, the electrical propulsion of tramcars 
for example. 


A Branch Establishment,—Messrs. Shippey Brothers 
have arranged to open a branch establishment in the 
United States in conjunction with the Universal 
Electric Light Company, where it is intended to make 
a special feature of domestic electric lighting by 
Shippey’s low resistance glow lamps. Premises have 
been secured in the Broadway, New York, where sets 
of complete plant will be exhibited. The firm also 
intends to act as agenisin New York for the introduc 
tion of English inventions and specialities in connec- 
tion with electrical science. 
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The Krotophone.—Apropos of the apparatus illus- 
trated on page 156, it is, of course, well known that the 
microphone of Professor Hughes was, shortly after its 
introduction, found to answer very well at times as a 
receiver. We believe that Mr. George Driver experi- 
mented very largely in this direction, and he can pro- 
bably call to mind the results obtained. 


Newspaper Science.——The Times of Thursday, in 
describing the action of the accumulators in the elec- 
tric boat recently launched at Waltham Abbey, says :— 
In fact, a certain quantity of electromotive force is, so 
to speak, bottled up . . . . the dynamo is then 
started and a charge of electricity is run into the bat- 
tery until the acidulated water assumes a milky appear- 
ance . . . . the battery has now taken in as much 
electromotive force as it is capable of absorbing. 


Electric Launch Trial Trip—The Volta made her 
first trip on Wednesday, the 11th inst., from London to 
Kempton Park and back with perfect success ; the total 
distance covered was about 46 miles, and the stored 
energy was not exhausted. The company on board 
consisted of 14 ladies and gentlemen. This launch is 
somewhat larger than that which has recently been 
delivered to the Italian Government, and which, we 
learn, has been used for the purpose of taking H.M. 
the King of Italy about the harbour of Spezzia when 
attending the naval reviews. The Volta is 37 feet 
long and 7 feet beam. She is propelled by a Recken- 
zaun duplex motor and gear constructed by Messrs. 
Stephens, Smith & Co., and a set of 61 E.P.S. accumu- 
lators. By means of an ingenious switch devised by 
Mr. Reckenzaun her speed may be varied from 6 miles 
an hour to a maximum of 10 miles an hour in still 
water. We hope to give a full description of this in- 
teresting craft at an early date. 


Meeting of Incandescent Lamp Makers.—We would 
draw attention to a notice in our business columns 
affecting the above. Could not M. Somzée be induced 
to come over from Belgium? It is claimed that he 
anticipates Edison’s patent by some days. 


The Telephone in the West.—The Western Counties 
and South Wales Telephone Company is proceeding 
with enterprise in the more important parts of its 
districts as well as in the quieter localities. Last 
Tuesday a trunk wire connecting Bristol with Bath was 
opened; the “gossamer link” (as the Bristol Times 
and *Mirror picturesquely calls it) between the two 
ancient cities is 14 miles in extent, and the tests to 
which its capacity was put by independent persons on 
the opening day resulted most satisfactorily. The com- 
pany contemplates placing Cardiff, Swansea, and other 
places, in direct communication with Bristol. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Foreign Pilsen Electric Light and Power Company, 
Limited.—The annual return of this company made up 
to the 26th ult., was filed on the 4th inst. The nominal 
capital is £30,000 in £1 shares. 29,800 have been 
allotted and the full amount has been paid up, or 
credited as paid up thereon. Registered office, 11, 
Abchurch Lane, E.C. 


Primary Battery Company, Limited.—At a special 
meeting of this company held at 12, Princes Street, 
Hanover Square, on the 17th May, a special resolution 
was passed authorising an increase of the capital from 
£13,000 to £41,000 by the creation of 5,600 shares of 
£5 each to be allotted as follows :—400 fully paid in 
payment of the balance due upon the purchase of the 


patents of Messrs. Biggs, Beaumount, Crompton, and 
FitzGerald, 2,600 as fully paid up pro rata amongst 
the present shareholders in proportion to the shares 
already held by them, and 2,600 shares at the discre- 
tion of the directors. The resolution was confirmed 
on the Ist June, and was duly filed on the 8th June, 
The office of the company has been removed to 11, 
Queen Victoria Street, E.C. 


United Telephone Company, Limited.—The annual 
return of this company made up to the 6th ult., was 
filed on the 9th inst. The nominal capital is £500,000 
in £5 shares, 80,000 shares are fully paid, and 19,022 
paid up to the extent of £2 10s. per share. The calls 
paid amount to £447,555, showing an increase of £9,511 
as compared with last year’s return, 


LEGAL. 


The Edison and Swan United Electric Light Com- 
any v. Woodhouse and Rawson.—Before Mr. Justice Butt, on 
uesday, Sir Horace Davey moved on behalf of the defendants 

that pending the hearing of the appeal against the decision 
recently granted by his lordship upon the two actions between 
the parties with regard to incandescent lamps, the injunction 
restraining the defendants from making, selling, &c., should not 
come into effect. During the progress of the case it was 
announced that an arrangement had been arrived at, by which 
defendants would pay such a royalty upon all lamps sold as would 
leave them no profit, upon condition that all moneys should be 
returned in the event of the reversal of the judgment on appeal. 
Sir Horace Davey also applied to his lordship for a certificate 
awarding defendants costs as to the patents of Swan and Giming- 
ham, which were sued upon but eventually abandoned in the 
recent action. An Act of Parliament, which had been overlooked 
at the time, made it necessary that such a certificate should be 
given, and the taxing master had refused to allow defendants 
costs as to those patents until the certificate was produced. The 
Attorney-General (Sir Richard Webster) said a difficulty arose as 
to which of the 70 alleged anticipations put in by the defendants 
related tothe Swan and Gimingham patents. These anticipations 
were all mixed up, and it would be difficult for his lordship to say 
which related to the Swan and Gimingham and which to Edison’s 
patents, or how many of them were reasonable and proper. His 
lordship intimated that it would be wise for the parties to agree 
together as to how many of the anticipations alleged related to 
the two patents which were not proceeded with and hand him a 
list of them, in which ease he should hold that they were all 
reasonable and proper, no evidence to the contrary having been 
offered. Eventually it was understood that either the junior 
counsel of the respective sides would go through the anticipations 
together and report to his lordship, or that the parties would 
agree that acertain proportion of the costs, one-third or one-fourth 
being incidentally mentioned, should be held to have been occa- 
sioned by the patents in question. 


Edison and Swan United Electric Light Company v. 
Holland and the Jablochkoff and General Electricity Com- 
pany.—The Attorney-General (Sir Richard Webster, Q.C.) moved, 
before Vice-Chancellor Bacon on Friday last, for an injunction to 
restrain the defendants from using certain electric lamps. He 
stated that the validity of the patents sued upon recently came 
into question before Mr. Justice Butt, who decided in favour of 
the plaintiff company. The present action was brought against 
Mr. William Holland, proprietor of the Albert Palace, and the 
Jablochkoff Company, which installed the apparatus. His clients 
felt that to put the lamps out would be pressing their judg- 
ment unduly, and the parties had therefore agreed that the 
defendants should buy no more lamps from any persons other 
than the plaintiffs, and that they should keep an account of the 
lamps they had in use, with of course liberty to apply, in the 
event of Mr. Justice Butt’s decision being reversed. Mr. Mar- 
ten, Q.C., applied on behalf of the defendants that the latter 
might be at liberty under the general rules to serve a notice of 
the action, together with a copy of the summons, on the 
Anglo-American Brush Electric Light Corporation, which cor- 
poration manufactured the lamps which were alleged to 
infringe the plaintiffs patents, and supplied them to the 
Jablochkoff Company, and was, therefore, the party ulti- 
mately responsible in the question of infringement. The 
Anglo-American Company had executed a deed to the 
Jablochkoff Company, by which the former agreed to indemnify 
the latter in respect to any litigation. What the Jablochkoff 
Company now wanted was, that they might be permitted to serve 
the Anglo-American Company with the notice under the third 
party clause (Order XVI., Rule 48) so that it might, if it thought 
fit, either through the present defendants or with the plaintiffs, 
dispute the validity of the patents and the question of infringe- 
ment.—The Attorney-Genera! objected that the defendants were 
not entitled to serve the notice upon the third party, and said the 
rule was never intended to apply toa case such as the present, 
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where the indemnity was granted after the commencement of 
proceedings.—Mr. Aston followed on the same side, and asserted 
that there was no precedent for such a course as that his 
lordship was asked to adopt.—The Vice-Chancellor: There 
is no precedent, but there is an Act of Parliament, and 
there is a rule which is so plainly worded that nothing 
can surprise me more than to hear that the application is 
opposed. The policy the law expresses in the rule is that if 
A sues B and B denies his right to sue, but says, “ Even if entitled 
to sues C has indemnified me, and let him come here and fight his 
own battle or help me to fight mine.” Clearly there is a right to 
bring in the third party; and to go into the nature of the 
indemnity is a most idle and absurd thing for me todo. The fact 
that the indemnity was given subsequent to the date of the issue 
of the writ can be no objection to it. Whatever change takes place, 
that the rights of the parties may be set right either by amend- 
ment or by the consent of the parties, is the constant and 
uninterrupted course of the court. The order is made. 


Field v. Bennett.—In the Queen’s Bench Division, 
before the Lord Chief Justice and Mr. Justice Denman, on 
Monday, Sir Charles Russell, Q.C. (with whom was Mr. Danck- 
werts), moved on behalf of the defendant in this case to set aside 
the judgment given in it for the plaintiff for £5,000, and all sub- 
sequent proceedings, on several grounds. The piaintiff, Mr. 
Cyrus Field, is an American, and well known from his connection 
with the telegraph companies of the United States, and the 
defendant is Mr. James Gordon Bennett, the proprietor of the 
New York Herald, which paper has an office in London. His 
general representative in this country is Mr. Oakey Hall. The 
action was one brought to recover damages for libel in which the 
plaintiff was charged with being an unfit person to be the director 
of a commercial undertaking. On February 26th, 1885, the writ 
was served upon Mr. Hall. On April Ist, 1885, the Court of 
Appeal, consisting of Lord Justice Baggallay and Lord Justice 
Lindley, made an order for substituted service on Mr. Bennett by 
service of the writ personally on the defendant, Oakey Hall, the 
plaintiff undertaking to accept short notice of motion to set the 
writ aside, and the defendant being entitled to serve such notice 
without submittting to the jurisdiction. By the order the plaintiff 
was also to undertake not to sign judgment against the defendant 
Bennett without leave of the court at the trial or otherwise. 
On July 12, 1886, the learned counsel for the plaintiff had applied 
ex parte to the Divisional Court and had obtained leave to sign 
interlocutory judgment against Bennett. On July 26th the 
damages had been assessed before Mr. Under-Sheriff Burchell at 
£5,000. The present application was one made on tse part of Mr. 
Bennett to set aside the judgment and the substituted service on 
three grounds—(1) that the case was not one in which substituted 
service could be effected; (2) that the signing of the judgment 
had been wrong as there had been delay and no proceedings had 
been taken for more than a year after the issuing of the writ; 
and (3) that the damages were excessive.—Sir Henry James, Q.C. 
(with whom was Mr. Pollard for the plaintiff) said that in the 
present case there had been no application for service of the writ 
out of the jurisdiction.—Sir Charles Russell said that no doubt 
that was the case. He should, however, contend that if the order 
made in the case had been right there could be substi- 
tuted service on a man who could not be served personally. 
The case had been treated before the Under-Sheriff as if it had been 
one of judgment in default of plea, while it really had been one 
of judgment in default of appearance. The jury ought not to have 
been allowed to take into consideration the damage alleged by the 
plaintiff to have been done to him in America as well as in this 
country. Mr. Pollard said that the point which he had made as 
to this in the Under-Sheriff’s Court had been that the plaintiff 
sought redress for the injury done to him by the defendant by 
having sent over false intelligence by his own cable to be published 
in his ee at New York. The further hearing of the case 
was postponed until Wednesday. On Wednesday the case came 
on for further hearing, but was again adjourned. 


United Telephone Company v. Faulkner, — Mr. 
Micklem, for the plaintiff company, obtained injunctions, on 
Saturday, in two undefended patent actions, one to restrain the 
infringement of the patent for the Edison transmitter, the other 
to restrain the infringement of the patent for the Bell receiver. 


CITY NOTES, REPORTS, MEETINGS, &c. 


Cuba Submarine Telegraph Company, Limited. 


Tue thirtieth ordinary general meeting of this company was 
held at the offices, 61, Old Broad Street, on Wednesday, under the 
presidency of Mr. Joaquin de Mancha. 

a Scott, the secretary, having read the notice convening the 
meeting, 

The Chairman said that during the last six months the directors 
had had rather an anxious time. When they last met the share- 
holders they were threatened with a new cable which was proposed 
to be laid » fet between Halifax and Jamaica. That had now 


been abandoned, and the Government only intended to lay as far 
as Bermuda. By that this company would not be at all injured, 
and the affair was off their minds. Then they heard of anew 
cable that was to be laid from the Canaries to Cuba. That also 
gave them some little anxiety, and they wrote to their agents at 
Madrid to make enquiries. He was glad to inform them that the 
Government had not acceded to the new scheme, and therefore 
another circumstance was removed from their minds. Then came 
the discovery that their receipts were diminishing. Their earn- 
ings for the past six months, compared with those of the cor- 
responding period of last year, had diminished by about £1,700. 
But as they were all aware in every branch of business there had 
been great depression, and business had very much decreased. 
They, unfortunately, had suffered somewhat, but not to the extent 
that might have been expected. Notwithstanding all those diffi- 
culties, which he was glad to say were now overcome, they were 
able, after repairing the cable from Batabano to Cienfuegos, which 
cost them nearly £3,400, to propose a dividend of 8 per cent. In 
doing that they bad not trenched at all upon the reserve fund ; 
the only thing they had had to do was to trench upon the interest 
alittle. They had passed the balance of the interest account, 
£1,670, to the revenue, and by that means were able to keep up 
the dividend and carry over £600 to the next half-year. During 
the last month prospects had become a little brighter; in July 
there was an increase of 500 messages upon the number trans- 
mitted in that month last year. He then moved the adoption of 
the report. 

Mr. Alexander Low seconded the resolution, which was carried 
unanimously. 

The Chairman moved the declaration of dividends of 10 per 
cent., subject to income-tax, on the preference shares, and of 8 
per cent., free of income-tax, upon the ordinary shares. 

Mr. Low seconded, and the motion was agreed to. 

Mr. Low, the retiring director, and Mr. Thomas Greenwood, the 
auditor, were re-elected. 

A Shareholder enquired whether the new commercial treaty 
with Spain was likely to affect trade with Cuba. 

The Chairman said anything that removed the trammels from 
commerce was sure to benefit commerce generally. No doubt 
there would be a greater interchange between Cuba and Spain, 
and that perhaps would bring this company a little additional 
business. 

The Shareholder said that he anticipated as much as that. 
What he wanted to know was whether it was probable that there 
would be any decided change on the part of Spain with regard to 
Cuba. 

Mr. Cochrane said he knew something, unfortunately, about 
Cuba, and he did not think Spain could do much worse for Cuba 
than she had already done. Since Cuba had been represented in 
the Cortes the policy of Spain had been rather in favour of the 
colony. The only difficulty he anticipated was with regard to the 
manumission of the slaves. The labour question had been a 
substantial difficulty. Spain was much to blame for the reckless 
way in which she had managed the colony, sending out officials 
and keeping up a staff there who were not administering affairs 
honestly and fairly. 

The Chairman moved the thanks of the meeting to Mr. Keith, 
the engineer, for his able efforts in repairing the broken cable, 
remarking that not only had he made it perfectly good, but at the 
same time recovered a great portion of the original cable, worth 
perhaps £1,000. He also included in the vote the names of Mr. 
Scott, the secretary, and the other officers of the company. 

Mr. Low seconded, and the vote of thanks was heartily accorded. 

A vote of thanks to the chairman brought the meeting toa 
close. 


South of England Telephone Company, Limited. 


Tue second ordinary general meeting of this company was held 
at Winchester House, Old Broad Street, on Monday, Mr. David 
Owen Bateson presiding. . 

Mr. F. L. Robinson, the secretary, having read the notice con- 
vening the meeting, 

The Chairman said: I am sorry that our meeting has been so 
long delayed, but there have been several reasons for it. In the 
first instance, the lamented death of our late chairman and managing 
director, Mr. Robinson Kendal, produced, as you may imagine, no . 
little confusion in our affairs. Then, being a new company, we 
had in a measure to feel our way with our books and accounts ; 
and again, up to the last few months we have been sadly off for 
room for our staff, and we could not get on so fast as we ought to 
have done, but I see no reason why in future years we should not 
have our meeting within six weeks after our year has expired; 
at all events we shall do our best to promote that end. I have 
to apologise for the absence of Mr. Campbell, our director, who 
has been summoned to Paris on family matters. Mr. Morgan, the 
director nominated by the United Telephone Company, has been 
obliged to goto Sunderland to attend the meeting of the Northern 
District Telephone Company, so that he also is absent. I hope 
you will make every allowance for me, placed as I so suddenly 
and unexpectedly was by the death of Mr. Kendal in the chair of 
the company. ‘Those of you who knew our late chairman must be 
aware that he was a very bad man to succeed. He was a man of 
great intelligence, wonderful business aptitude, and enormous 
energy so far as his health would admit. He also possessed the 
talent for expressing himself clearly in vigorous, idiomatic 
English, a qualification in which I much fear his successor is 
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lamentably deficient. I trust, then, that you will bear with me 
while I supplement the figures of the report, which doubtless you 
have all studied, by some few explavations and amplifications, and 
I hope you will not institute any invidious comparisons between 
your two chairmen. It is fortunate for me that I have nothing, 
so far as I know, to explain away, and nothing to apologise for. 
I consider the success of our little company has been quite as great 
as we had any reason to anticipate. Some of our more sanguine 
shareholders seem to have had visions of a dividend on our 
ordinary shares this year. This, I think, is somewhat unreason- 
able; they apparently forget that it is the first year of our 
existence, and the business had to be almost entirely made out of 
nothing, or next to nothing, and with a capital of only £6,433. 
The figures show you that we began with three exchanges, 
and we end with 18; we began with 116 exchange subscribers and 
123 private lines, and at the year end we have 687 exchange and 
248 private lines; and I am happy to say that, though considering 
our youth we have attained a pretty fair size, we are like the 
celebrated Irish giant, still growing. Since the close of our 
financial year our exchange subscribers have reached 820 and our 
— lines 276, and our new orders for the past three months 
ave amounted to £1,500. We have progressed gradually, and 
we fancy we can discern in the not very dim and distant future a 
dividend on our ordinary shares. We have paid two half-yearly 
dividends on our preference shares, we have transferred £3,702, 
the unearned increment of our rentals to the present year, and we 
carry forward a balance of £727. These two items are about one- 
half of our ordinary capital. Of course we could not divide these 
sums, but they stand to the credit of the company, and are a nice 
little nest egg to begin the new year with. But these results have 
not been brought about without a great deal of hard work and 
constant attention. When the reins fell from the dead hand of 
Mr. Kendal I was somewhat nervous at taking them up, but it is 
one of the advantages of a small board that each and every 
member is fully aware of all that has been going on, and in our 
case the transfer of authority was effected without any pause in 
the business, and without the slightest friction. I say I was 
somewhat nervous, and hardly think I should have undertaken 
the office had I not known that I should have the loyal 
assistance of my good friend, Mr. Campbell, who would have 
made a far better chairman than I can pretend to be. His other 
avocations, however, would not admitof his appointment. I knew 
also that Mr. Morgan, with his extensive experience of telephonic 
business, was always at my command in case of any serious 
difficulty, which, happily, has not arisen. I may add too that our 
new director, Mr. Macgregor, brings an amount of technical know- 
ledge to the service of the board which is extremely valuable. 
The short time he has been witb us has been long enough to show 
that he will be a most useful and intelligent member of the board. 
I beg also toadd a word of thanks to our indefatigable and hard- 
working secretary, Mr. Robinson; he has had all the routine of 
the business at his finger’s ends, and without his services and 
knowledge the directors would many a time have been very much 
ataloss. But there is a great deal of the management of a con- 
cern such as ours which only the chairman and managing director 
can undertake ; there is an immense mass of detail which he has 
to master, and a great variety of minutie which he has to get into 
his head, and which can only be put there and kept there by day- 
by-day attendance at the office, and constant supervision of the 
work going on. Since I had charge I have made it my business 
to be at my post every day. I have hardly been away at all, 
except when I have been visiting our stations and seeing that all 
was being done there in a satisfactory manner. In all my efforts 
I have had the countenance and support of the other members of 
the board. We all resign our seats to-day. If you see fit to 
re-elect us we are willing to continue to do our duty to the share- 
holders ; or if you decide otherwise we shall hand over our offices 
to our successors, who will, I think, find the affairs of the company 
in fair working order. Now with regard to finance. It was the 
opinion, apparently, of our late chairman, that the business of the 
company could be satisfactorily carried on with a very small 
capital indeed. In this the other members of the board, myself 
included, rather differed from him, but as he took such an 
immense interest in the well-being of the concern, and held such 
a large proportion of the ordinary shares, we deferred to his 
opinion, being pretty well assured that the time would come when 
he would be compelled by circumstances to alter his views. Poor 
man! he did not live to see this time come. Our business has 
increased so rapidly that it has already absorbed all our called- 
up capital, namely, £6,433,and we have been compelled to borrow 
£2,000 and call up 10s. per share on our first issue in order to keep 
ourselves going. It is somewhat unfortunate, as we now see, that 
we only issued so small a portion of our preference shares, and it 
is now our wish to float the balance, say 13,567 shares, calling up 
£1 per share in conformity with the original prospectus. Of 
course you are aware that one ordinary share is by that prospectus 
attached to each preference share, and the late Mr. Kendal bound 
himself by a formal agreement to furnish the company with one 
ordinary share to be allotted to every perscn who shall subscribe 
for each preference share. A difficulty, however, has arisen with 
the representatives of the late Mr. Kendal as to handing over 
these shares, who contend that they are absolved from the agree- 
ment in consequence of the whole of the shares not having been 
allotted immediately on the issue of the prospectus. I do not 
think they have a leg to stand upon in the contention, but the 
result is our way is stopped, and the extension of our business is 
suspended, until such time as the matter can come before the 
legal tribunals, which now cannot be until November. This is 


very unfortunate, and unless we make some financial arrangement 
I do not see how we can get on. I trust, however, we shall be 
enabled to do this, as it would be a monstrous pity to have such 
a very promising business as ours is jeopardised. We trust the 
Messrs. Kendal will come toa better frame of mind ere long. [ 
may add that we have already had applications for a good quantity 
of our preference shares, which we have been unable to allot for 
the reasons before stated. I have nothing more to say, but to 
propose the adoption of the report and accounts for the fifteen 
months ending April 30th, 1886. 

Mr. Macgregor seconded the resolution, which was unanimously 
carried. 

Mr. Parrish moved that the directors’ remuneration for the 
fifteen months during which they had served be £250. 

Mr. Taylor seconded, and it was agreed to. 

The whole of the directors, Messrs. Bateson, Campbell, and 
Macgregor, were re-elected, as also was the auditor, Mr. John 
Weise. 

A vote of thanks was then accorded the chairman and directors, 
bringing the meeting to a close. 


National Telephone Company, Limited. 


Tue sixth annual ordinary general meeting of this company was 
held at the offices, 11, Queen Victoria Street, on Friday, the 6th 
inst., Col. R. Raynsford Jackson, chairman of the company, 
presiding. 

Mr. Wm. B. Campbell, the secretary, having read the notice 
convening the meeting, and the report (which was published in 
the Review last week) having been taken as read, 

The Chairman said: In moving the report I shall have a few 
remarks to address to you. I will call to your recollection, in the 
first instance, that on August 11th last year you authorised the 
directors to issue £150,000 in second preference shares, and I have 
now to announce that all these shares.have been taken up by the 
public. Then I wish to call your attention to one paragraph in 
the report which gives the annual rental at £80,674 2s. 8d., and 
to explain that that is not the whole revenue of the company, 
because another revenue outside the rental revenue has been 
rapidly developing in the last eighteen months ; it is that from 
fee messages. On January Ist, 1885, the amount derived from 
fee messages was £4 18s. 2d.; in June in the same year it had 
risen to £39 7s. 1ld.; in January this year to £49 1s. 10d., and 
in June to £68 lls. So that there is a revenue which has not 
been shown in the report to the amount of between £800 and £900. 
The total revenue, therefore, including rentals and fee messages, 
was, on June 30th, £81,500 for the year. I will next call your 
attention to the trunk wires. We have extended our trunk wire 
system very considerably. Glasgow, for example, is in communi- 
cation with a very large number of other towns, and the inhabi- 
tants of Glasgow and of those towns can communicate with each 
other either by paying an annual rental or the small fee of 6d. a 
conversation lasting three minutes. I may mention that for com- 
munication between Glasgow and Edinburgh, we are dependent 
upon the Post Office; we have also from the Post Office trunk 
wires between Glasgow and Greenock and Glasgow and Paisley. 
Between the last two places we have completed our own trunk 
wires, but we have an engagement with the Post Office, which 
lasts till September 30th next year, when we shall be entirely rid 
of our trunk wire contract with the Post Office, and shall depend 
upon our own trunk wire exclusively for giving the service to 
Glasgow, Edinburgh, and that still wealthier part of Scotland 
embodied between those two great centres. I am happy to be 
able to state that our company has e an arrangement 
with the Lancashire and Cheshire Company, by which the princi- 
on industrial towns in Yorkshire are in communication with the 
arge manufacturing and other important centres in Lancashire. 
The connections are completed, conversation has taken place over 
the wires, and in the course of a few days the public will have the 
free use of the advantages we are able to give as the result of the 
arrangement made between the two companies. Then another 
advantage we have largely given to the public is that of call boxes. 
In Glasgow we have as many as 22, and our subscribers use them 
free of charge ; those who are not exchange subscribers use them 
on payment of a fee of 3d. That is found to be a great advantage 
both to our subscribers and the general public at those centres 
where the call box is introduced. In many cases we use an auto- 
matic call box. The party using it just drops in three pennies 
and puts himself automatically in communication with the 
exchange, and he is then connected with the subscriber with 
whom he wishes to hold a conversation. We have during the year 
opened nine new exchanges, and we are now busily at work start- 
ing several others, and examining the country with the view of 
obtaining the necessary way-leaves and support still further to 
extend our system. That extension is giving to those who hitherto 
have not had the advantage of the telephone the power of using 
it, and our aim will be, as far possible, to connect all these smaller 
centres with such important towns and centres of industry as it may 

be desirable for the inhabitants of the smaller towns to hold com- 
munication with. It has been the custom of the directors in the re- 
port to make some reference to the relations of the company with the 
Post Office. We hold the license under which we work from the Post- 
master-General, and we have had various subjects of discussion 
with that department from time to time; but we have arrived at 
such a state of chronic amiability in our relations with the Post 
Office that it is now no longer necessacy to introduce anything 
into our report bearing upon that. I am happy to be able to 
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inform the shareholders that our relations with the Post Office 
are about as satisfactory as they well canbe. Whilst dealing with 
this subject, there is one point which I wish to remark upon, and 
it is this, that I think very great additional advantages might be 
given to the public, with benefit to the Post Office and without 
grave disadvantage—perhaps it would be some advantage—to 
telephone companies, if the telegraph and telephone in all parts 
of the country were connected with each other and if the sub- 
scribers to the telephone companies were enabled through the 
telephone to communicate with the Post Office in order to send 
messages to all parts of the world, receiving replies through the 
same double instrumentality. As far as the National Telephone 
Company is concerned, it would be quite prepared to give all its 
subscribers the benefit of this communication without charge if 
the authorities would allow the company to connect the Post 
Office with our various exchanges without making any charge 
to us. I think they might well do that as I am quite con- 
vinced that a great increase of telegraphic revenue would follow 
an enlarged arrangement of this kind. Gentlemen, I do not think 
it necessary to dwell upon any other features in the report or to 
occupy your attention longer. I make it a rule never to indulge 
in prophecy with reference to the prospects of the company; I 
think it sufficient that at the end of each year events should 
speak for themselves. I therefore content myself with proposing 
the adoption of the report of the directors. 

Mr. Bruce seconded the motion, which was carried unani- 
mously. 

The Chairman: As you will see by the last paragraph but one 
in the report, three of our directors retire and offer themselves 
for re-election. The first in the list is Mr. William Hardwicke 
Bradbury, and I have great pleasure in proposing that Mr. Brad- 
bury be re-elected a director. It is not necessary for me to say 
anything in eulogy of Mr. Bradbury, because I think I may say 
it is well known to the shareholders generally that all the 
directors have given persistent and steady and valuable attention 
to its affairs. 

Mr. Garnett seconded Mr. Bradbury’s re-election, which, 
together with the re-election of the other retiring directors, 
Mr. William Howson, of Dundee, and Mr. Samuel de la Grange 
Williams, of Birmingham, was unanimously agreed to. 

Mr. Cargill moved the re-election of Messrs. Quilter, Ball & Co. 
as auditors. 

Mr. Timberlake seconded, and the motion was carried. 

The Chairman then, in pursuance of notice, moved ‘“ That 
article 62 of the articles of association be amended by omitting 
the words ‘fifty preference shares of the original capital of the 
company,’ and substituting for the same the following words : 
‘ fifty first preference, or one hundred second preference shares, or 
five hundred ordinary shares of the company.’”’ 

Mr. Cargill: What is the object of that. 

The Chairman: The object of this is, the United Telephone 
Company is entitled to have two directors upon our board and it 
is a very large holder of ordinary shares. It was the wish there- 
fore of the United Telephone Company that its directors should 
be entitled to qualify with ordinary shares instead of preference 
shares, and I thought it would be better to give a wider range of 
qualification to all our shareholders, to enable the first and second 
preference and the ordinary shareholders to act as directors if 
they were selected for the purpose without necessarily having a 
qualification in only one class of shares. 

Mr. Bruce seconded the motion, and it was unanimously 
agreed to. 

The Chairman: Then, gentlemen, you will recollect that at the 
last meeting there was some difference of opinion as to whether 
resolutions ought to be passed by the shareholders authorising 
the payment of dividends. It has never been the custon of this 
company to propose such resolutions, and we are advised by our 
legal advisers that it is unnecessary, that the directors have the 
power, under the articles, to declare the dividends, and the share- 
holders, by passing the report, approve of the policy indicated in 
the report with reference to dividends. But if there is a wish on 
the part of the shareholders that we should adopt the plan which 
is common in some companies of proposing resolutions on the sub- 
ject, I have no objection to do so. I propose, therefore, that a 
dividend at the rate of 6 per cent. per annum, less income tax, be 
paid on the first preference stock for the six months ending 
June 30th. 

Mr. Bruce seconded, and the motion was carried. 

On the motion of the Chairman, seconded by Mr. Smith, further 
resolutions authorising the payment of dividends at the rate of 
6 per cent. per annum on the second preference shares, less income 
tax, and of 3} per cent. per annum, free of income tax, on the 
ordinary shares, were passed. 

Mr. Smith proposed that the thanks of the shareholders be 
given to Colonel Jackson. They had heard from him how the 
company had progressed during the last year, and perhaps it 
would not be amiss for him (the speaker) to say how the progress 
had been made, for he had had the opportunity of knowing 
exactly. A very large proportion, in fact he might say the whole 
of the progress, was due to Colonel Jackson’s own personal efforts. 
It was somewhat astonishing to find that a company, which only 
four short years ago had a net revenue of only £144 left over upon 
its capital, should now have £17,500 to dispose of. For this, in 
his opinion and in that of his colleagues, the great bulk of the 
credit was due to Colonel Jackson. In addition to what the 
Chairman had told them, he thought it was encouraging to know 
that at the end of the half year they had more orders in hand to 
couple up than they had at this time last year by a considerable 


amount, and altogether the total revenue did not fall far short of 
£86,000. 


Mr. Cargill seconded the vote of thanks to the Chairman, and 
said he believed all that had been said by Mr. Smith. The energy 
and enterprise and industry which Colonel Jackson had mani- 
fested ever since the formation of the company were beyond all 
praise, and he had heard it said on all sides that the credit for 
the success of this company rested very much with Colonel 
Jackson. 

The vote having been accorded, 

The Chairman, in replying, said he must necessarily feel greatly 
gratified by the manner in which the resolution was passed, and 
also at the language in which Mr. Smith introduced it to the 
meeting. But for his part he could not take so large a share of 
the credit as Mr. Smith and Mr. Cargill were willing to give to 
him. When he was called upon to form and organise this 
company, an important question for consideration was whether 
the directors were to be resident in London or whether they were 
to be elected mainly for the influence they sessed in the 
centres in which they were going to work. He thought the latter 
the right plan, and as a result of its adoption the company had 
had important and valuable aid from the directors in the various 
centres where they happened to reside. Especially had that been 
so in the Glasgow district, which was largely indebted to Mr. 
Smith for the great development in the revenue there. The 
revenue for Glasgow and its immediate dependencies was now 
close upon £25,000 a year. He recollected that at an early meet- 
ing of the organisers and promoters of the company Mr. Smith 
created a very great deal of amusement by saying that he had no 
doubt that Glasgow, which then produced a very small revenue, 
was good for from £20,000 to £30,000. That prophecy had been 
completed within five years of the period at which it was made, 
and he (the Chairman) saw no reason to doubt that another pro- 
phecy, which he would not divulge that day, might also prove to 
be justified by eventual circumstances, He had also had the 
assistance of other directors in other important centres. One of 
his colleagues who resided in Yorkshire, for example, gave great 
attention to the interests of the company in that district; Mr. 
Bruce gave valuable aid in Edinburgh, Mr. Williams in Birming- 
ham and Mr. Sands in Nottingham, so that the company was 
largely indebted to directors who were willing to give him a much 
greater share of credit for the progress and development of the 
company than he could properly and conscientiously take for 
himself. 

The meeting then terminated. 


TRAFFIC RECEIPTS. 


The Great Northern Sceqreeh Company, Limited. The receipts for July, 1886, 
were £23,000 ; from January Ist to 3ist July, 1886, £147,560; im the corre 
sponding months, 1885, £168,040; atid Of 1884, £155,880, 

The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending August 6th were ee deducting the fifth of the gross receipts 
payab!e to the London Platino-Braz.llan Telegraph Company, Limited, 


The Brazilian Submarine Telegraph Comp ny,} imited. The receipts for the week 
ending August 6th were 167, 


CORRESPONDENCE. 


The Mackay-Bennett Cables. 


I see from the reports of the half-yearly meeting of 
the Anglo-American Telegraph Company held at the 
Cannon Street Hotel on Thursday, the 29th ulto., it was 
stated by the chairman, Viscount Monck, that “their 
rivals, the Mackay-Bennett cables, were giving excep- 
tional advantages to individuals.” 

This statement was repeated by Mr. Thomas Smith, 
a shareholder, who also addressing the meeting, added . 
that these advantages were obtained by allowing rebates 
to their clients. 

I beg to say that this is not the case, as no rebates or 
discounts have ever been allowed by the Commercial 
Cable Company to their clients. 

I have written to his lordship and also to Mr. Thomas 
Smith requesting them to contradict the above-men- 
tioned statements as they are entirely without founda- 
tion and calculated to injure the Commercial Cable 
Company. 

As considerable publicity has been given to the state- 
ments above referred to, I shall be obliged if you will 
kindly publish this letter in an early issue of your 
journal. 

Cte. A. Dillon, Managing Director. 


London, August 10th, 1886. 
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Primary Batteries. 


I notice in your last number a letter from Mr. Craw- 
ley. Iam sure that Mr. Crawley would not affirm so 
energetically if he had not rigorously experienced the 
lead cell. I can only suppose that my voltmeter has a 
strange love for lead cells, because it indicates always 
2 volts. Thus, I will suomit the cell to the tests of an 
experienced professor of our university. 

However, I am somewhat of the same opinion as 
my voltmeter ; is it quite absurd to admit that the lead 
plate acts only as a conductive support of broken car- 
bon,and then gives the E.M.F. of a zine-chlorine-carbon 
cell ? 

With reference to the use of accumulators, I observe 
that Mr. Crawley has quite misunderstood my letter. 
I only noticed that the use of a secondary battery 
having half the E.M.F. of the charging cells was a very 
bad utilisation of work. This misapprehension is per- 
haps the consequence of my bad knowledge of the Eng- 
lish language. For the same reason I am sorry to see I 
have so badly understood the question of Mr. Upward: 
“What chemical compound do you intend by HO?” 
I confess I would never have discovered the sens 
caché, “T am surprised you use old nomenclature.” 
I am thoroughly astonished that a man of such merit 
as Mr. Upward had the idea of ridiculing the use of 
“antique nomenclature” which is often employed by 
French electricians. . 

I am very thankful to Mr. Crawley for his having so 
kindly expressed the meaning of Mr. Upward’s ques- 
tion and searched out the beautiful name “ dephlogis- 
ticated marine salt acid gas.” 

I think that Mr. Crawley has very ingeniously tried 
to get his friend Mr. Upward out of a scrape. I feel 
tempted to think that many people have understood as 
I, and am very surprised that Mr. Crawley, by com- 
municating to his friend his extensive knowledge of 
old historical books, has not avoided a question which 
is hair-brained when made by an engineer. 

J. W. Dierman. 

University of Ghent, Belgium, 

August 3rd, 1886. 


The Threatened Incandescent Lamp Monopoly. 


Mr. Jas. Swinburne’s able paper on this subject will! 
doubtless go far to open the eyes of those of your 
readers, who, either through want of time or other 
reasons, have not closely followed the detailed report 
of the recent trial. As another old lampmaker, I shall 
be glad if you will allow me to add a few remarks, so 
that those interested may, if possible, get to the bottom 
of the important question, Monopoly or No Monopoly. 

One of the not least noticeable features in this case 
is the secondary position assumed by Mr. Swan. 
Several of your readers will doubtless remember that 
prior to the amalgamation of the Edison and Swan 
companies, one of the important matters under dis- 
cussion was, whether the title of the new company 
should be “ Edison and Swan” or “Swan and Edison,” 
Mr. Swan finally agreeing to waive his claim to 
priority, but his action in the matter was generally 
understood to be in the company’s interest, and not, 
because he, individually, acknowledged Edison’s 
claim. It is also pretty well known in certain circles 
that, during the year 1879, and according to Mr. Swan 
even prior to that, this gentleman was steadily working 
in the incandescent electric lamp field, with carbon 
pencils and /i/aments as his base of operations, and to 
the writer it seems rather strange that Mr. Swan was 
not called as a witness for the defendants, risky as this 
in some points may appear, and it would have been 
very interesting to note the effect of Mr. Swan’s 
evidence in connection with the litigation between the 
continental Edison and Swan companies. 

Mr. Swinburne hits a weak point in the case for the 
plaintiffs, when he calls attention to the impractica- 
bility of the Edison lamp, as described by the inventor in 
his patent, No. 4,576, 1879. In a communication to an 


American magazine—Scribner’s Monthly, for February, 
1880, from Mr. Edison’s mathematician, Mr. Upton, and 
authorised by letter from the former to the editor—Mr, 
Upton says that Edison’s lampblack wire contained air, 
which greatly interfered with the success of the 
method. He (Edison) then used a simple thread, 
though it presented the objection of being fragile, 
uneven in texture and unmanageable. 

Just so, and a simple thread, together with many 
other “ fibrous materials which leave a carbon residue 
after burning,” are eminently useless for the purpose 
to which the inventor proposes to apply them, that is, 
to make a commercially successful incandescent 
electric lamp, and which failing would go a long way 
to void the patent. 

Mr. Swinburne says, speaking of Edison’s claims, 
No. 4 calls for no remark. The writer has not much 
difficulty in calling to mind a prior patent specification, 
where the operation, alluded to in Edison’s 4th claim, 
is described in almost identically the same language 
as is found in Edison’s patent. If this is correct 
the patent is void until disclaimed or amended, and 
until this is done, the costs in litigation would pre- 
sumably fall on the owners. 

During the course of the trial, Mr. Justice Butt 
seemed to lay great stress on the opinion he had 
erroneously acquired that Edison’s filament consisted 
entirely of pure carbon. Mr. Swinburne alluded, I 
think, to this when he referred to the mixture of 
lampblack and camphor, or oxide of zine, described by 
Edison. 

Reference has already been made to a prior patent 
specification in connection with Edison’s 4th claim. 
Here the inventor describes fully a method of attaching 
the luminous conductor, consisting of a mixture of 
carbon and earthy matter to fine conducting wires, and 
also gives a good deal of curious and interesting 
information, of which the defendants in the recent 
trial, in some unaccountable manner, refused to avail 
themselves. 

Before leaving this point, the inventor alluded to 
says, “ his luminous conductor should have a resistance 
of about 300 ohms, when giving a light approximately 
equal to a gas jet of 15C.P.” This patent was dis- 
missed at the trial with a single question addressed by 
Mr. Charles to an eminent scientific witness, who, how- 
ever, was one too many for the Q.C. 

With the permission of the editor, I will refer to 
this matter on a future occasion. 

Lux in tenebris. 


[ We shall be pleased to publish any correspondence 
which will tend to bring this matter to its proper level. 
—Eps. ELEC. REV.] 


Government of Electric Motors. 


In your issue of the 30th ult., your correspondent 
“A Student,” writing again on self-governing elec- 
tric motors, makes a further attempt to prove that I 
made no useful contribution to the knowledge of this 
subject, when in January last, in the Philosophical 
Magazine, I showed that a simple shunt motor, suit- 
ably made, was practically perfectly self-regulating on 
a source of constant difference of potential. 

In my previous letter I pointed out that during the 
last few years all the principal workers in this field 
had been in search of self-regulation in motors, and had 
devised many more or less complex methods of obtain- 
ing what they wanted. I cannot think so lightly of 
those eminent men as to join.“ A Student” in sup- 
posing that when they devised their complex methods 
they were acquainted with the perfectly simple means 
which I ventured to show would give all the results 
at which those methods aimed. While respecting “A 
Student’s ” opinion, I must ask him to allow me to 
leave him the possession of it. 

But is it quite clear that the equatione = E—CR 
points as clearly as he states to the self-regulating 
conditions? He bases his argument on it, and says 
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that “with a constant field . . if R could be 
made practically 0, the speed would be constant.” 
But with an armature, the resistance of which is made 
“ practically 0,” self-regulation is not obtained without 
a very strong field—a constant field is not enough-- 
and of this the equation in question says nothing. 

In my former letter I ventured to refer to Profs. 
Ayrton and Perry’s paper, read in 1883, in support of 
my argument, and I said: “ There is not in that paper, 
so faras I am aware, a single sentence to show that 
they knew or supposed that a pure shunt motor was 
capable of practically perfect speed regulation.” I 
merely alluded to that paper because it appeared to 
me that the absence from it of any mention of the fact 
at present under discussion was sufficient proof that it 
was not known when the paper was written—or what 
comes to the same thing, that it was not known or 
suspected by the authors. I did not for a moment 
imagine that anyone could question this; but your 
correspondent, safe behind his student’s mask, is equal 
to the task, and goes so far as to explain at consider- 
able length exactly “the object the professors had in 
view in writing their paper.” Although there is an 
air of infallibility about his letter, I prefer to base my 
interpretation of that paper on the paper itself, and 
not on the explanations of an anonymous apologist, 
writing more than three years after its publication. 
While freely admitting that one of the objects the 
accomplished authors had in view was the design 
ef a motor of small weight, I entirely deny that that 
was their only object. They referred to motors used 
for stationary working, where weight was not a matter 
of importance, and in many ways showed that they 
by no means restricted. the scope of their enquiries. 
The paper was in fact a broad one, dealing with 
motors generally. It was not called “Ayrton and 
Perry Electro-Motors and their Government,” but 
“ Electro-Motors and their Government ;” and in ap- 
proaching the subject of government, the authors 
were free to refer to previous knowledge on the 
subject ; in fact, it was incumbent on them to do so. 
And what did they say? They had made many ex- 
periments with motors of different sizes and different 
types, and they knew all that was known on the sub- 
ject. This is what they said: “Before giving an 
account of these experiments, we will consider theo- 
retically the general principles involved in the govern- 
ment of motors ”—not of motors of a certain kind, be 
it noted, but of motors generally. They proceed—I 
quote from the “ Journal of the Society of Telegraph- 
Engineers,” Vol. XII., p. 304—* Governing :—A motor 
may be governed to run at the same speed whatever 
work it may be doing, in one or other of two distinct 
ways.” (The italics are mine.) “First, the power 
may be cut off in proportion as the work is cut off ; or 
second, a brake may be employed to replace the useful 
load removed, which brake may either waste the 
excess power, or store it up for further use. Hitherto 
the first method alone has been attempted, viz., that of 
cutting off the power.” And then they proceed to 
describe some cutting-off methods, and go on to the 
development of their theory, which is so well known. 
It is perfectly evident, to me at least, that if the authors 
had possessed the knowledge claimed for them by their 
gallant but anonymous champion, they would have re- 
ferred to it in some way. 

I need not say more on this subject, except that 
while insisting that this point evidently did not come 
under the notice of Profs. Ayrton and Perry, I do not 
wish to be understood to under-estimate the value and 
importance of their masterly and well known work. 
Their paper was, I think, the first attempt to deal with 
this important branch of engineering in its modern 
developments, but I am sure they would be the last 
people in the world to suppose that they had ex- 
hausted the subject. 

In conclusion, I would ask “ A Student” to try and 
carry his mind back three years, and let him imagine 
what his reply would have been if, at that time—just 
after he had heard Profs. Ayrton and Perry’s paper 
read; for, if I mistake not, he was present on that 


occasion—some one had come to him and said: “ Can- 
not ashunt motor be made torun at a constant speed ?” 
I have a strong belief that that imaginary reply will 
convince him that he has been unconsciously “ thinking 


backwards.” 
W. M. Mordey. 
August 9th, 1886. 


Upward’s Primary Battery. 


As Mr. Walker quotes from my letter in the English 
Mechanic of July 30th, will you please insert the con- 
cluding paragraphs of that letter, by which you will 
see that my opinion of the Upward battery was favour- 
able subject to three conditions. I am quite ignorant 
as to whether it is possible to fulfil these conditions ; 
perhaps some of your readers will kindly enlighten 
me. I enclose you photographs of the battery as made 
by me, of which a very excellent woodcut appeared in 
the English Mechanic. 

“As I said before, I think this battery would be 
splendid if three things could be managed : the first is 
some method of discovering any leakage in the 
apparatus. You can easily tell when there is a leak, 
but the thing is to find out where, and while you are 
doing that you are getting choked. 

“The next thing is to be able easily to stop the pro- 
duction of the gas, as in case of accident to any portion 
of the apparatus the gas continues to escape as fast as 
generated ; andthe third point isto find some easy method 
of absorbing the gas already generated, and rendering 
it harmless in case of accident. 

“Tam quite aware that the makers claim to make 
the whole apparatus so strong and well finished and 
fitted that any accident is impossible. So it might be 
if skilled persons were always to use it; but my ex- 
perience with the average man or woman employed in 
domestic concerns, is that in the way of breakage 
nothing is impossible. I should take it as a great 
favour if any of your numerous chemical correspon- 
dents would say if the above points are attainable.” 

J. W. King. 

St. John’s Square, E.C. 


[We have forwarded the photographs enclosed by 
our correspondent to Mr. Upward.—Ebs. ELEC. REV.] 


How to Wind an Armature. 


Can Mr. Fuge enlighten me a little further on 
the above subject ? He says:—Double the wire on 
itself and coil into two coils, A and B as shown in 
figures 2 and 3. Have both coils to contain the same 
amount of wire ? First coil, A, istaken and passed over, 


Fest TURN OF CO 
CORE 


The arrows show the direction of winding. 


round, and through the core, &c. Second coil is taken 
and passed under through to the front, &c. After first 
layers of No. 1, 2, 3 sections are wound return to wind 
the second layer of No. 1 section. Now we have one 
layer laid of this section with a coil at each end of it, 
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have we to wind until each coil meets at the middle of 
layer No. 2 of coil No. 1, then turn our attention to 
the other sections, wind a layer on each of these and 
then commence at No. 1 coil, layer No.3? Now we shall 
have two ends meeting in centre of this coil. Do we 
wind on layer No. 3 out of both these coils outwards 
from middle towards the ends and so on until required 
numbers of layers are laid on? The sketch herewith 
is intended to show my meaning which shows the core 
and the coil section as I gather from Mr. Fuge’s paper. 


A. Jones. 
Bolton, August 8th, 1886. 


Chlorine Batteries. 


Allow me to suggest to the makers of chlorine gas 
batteries to dispense with a porous earthenware cell, 
and to substitute a carbon cell which has previously 
been heated to redness in an open fire—a common stove 
fire would answer. By this treatment the lighter hydro 
carbons are burned out and the carbon becomes highly 
—s and may take the place of an earthenware 
cell. 

It will readily be seen that such a construction 
would reduce the resistance of the cell, not only on 
account of the absence of earthenware, but also by the 
largely increased active surface of the carbon being in 
direct contact with the chloride of zine. 

There is even a chance for the possibility of dispen- 
sing with the secondary battery. 


Washington, D.C. 
July 28th, 1886. 


E. Berliner. 


Judges, Experts and Patents. 
(To the Editor of the “ Times.”) 


Mr. Imray’s eagerness, on the one hand, to prove that 
judges are quite justified in the practice of giving a 
wider interpretation to patent claims than the language 
of the claims warrants, is only equalled by the anxiety 
which, on the other hand, he exhibits to prove that no 
such practice as the judicial warping of patents exists. 
He is very desirous indeed to defend the judges ; against 
whom, however, I have made no other accusation than 
that, to adopt Mr. Imray’s own expression, they have 
been “bamboozled” by professional experts. “If I 
have sinned,” says Mr. Imray, “it has been in good 
company.” Precisely so, in company with experts and 
counsel who have bamboozled judges into declaring 
that billiard balls are compressed to half their diameter 
in falling on a table, that electric light carbon is a 
semi-conductor of electricity, that leaving a clearance 
between the piston and cylinder end of a gas engine is 
an important novelty of construction, and such other 
deliverances. But I take Mr. Imray again at his word. 
He says: “In dealing with an invention of a funda- 
mental character, judges properly give a wider inter- 
pretation to patent claims than when they have to deal 
with a mere “improvement in the details of known 
inventions.” That is a perfectly clear statement of a 
practice which Mr. Imray holds to be just ; I hold it to 
be essentially unjust to the public and to other in- 
ventors, If the invention is so very fundamental, let 
the inventor make a broad fundamental claim ; no 
one can object to that. But it is quite another matter 
if the inventor draws a mere detail claim. If he, 
having made a fundamental invention, only draws a 
detail claim, what right has any judge or bench of 
judges to stretch that claim beyond what the inventor 
has claimed as his own. I fail to see the justice of 
giving to any inventor anything more than the words 
of his claim, whether wide or narrow in their effect, 
entitle him to. 

But letting even that pass, I say emphatically that, 
whatever the justice or injustice of this proceeding, 
there cannot be two opinions as to the justice or injus- 


tice of the proceeding by which the inventor of a mere 
improvement in detail is held up by experts and 
counsel as the great and original inventor of a funda- 
mental invention of absolute novelty, in order to pro- 
cure in his favour the judicial benefit of having his 
patent stretched. That is one form of the practice of 
bamboozling that is at present tending to bring the 
administration of patent law into grievous disrepute. 
Experts and counsel unite in representing Otto as the 
great inventor of gas engines and gas engine principles, 
in spite of the facts that the gas engines of Huzon 
and of Lenoir were at work years before, and 
that Otto merely introduced certain improvements, 
some: of which were of more than questionable 
novelty. The Court, impressed by the magnitude 
of the person thus held up as the original inventor, 
decided every point in favour of Otto, benevo- 
lently stretching doubtful points in his favour, 
Similarly experts and counsel foisted upon Mr. Justice 
North the notion that there were no telephones before 
the date of Edison’s specification, oblivious of all the 
telephones of Reis, of Elisha Gray, of Varley, and of 
Graham Bell. Their object in doing this was of course 
to take advantage of the “benevolent construction” 
put by judges upon the claims of fundamental 
inventors ; and their success showed their consummate 
knowledge of the ways of courts; poor Mr. Justice 
North fell into the trap, and declared that Edison, not 
Reis, nor Varley, nor Graham Bell, nor Elisha Gray, was 
the true inventor of the telephone, and he did not 
hesitate to stretch everything in his favour, even going 
so far as to declare that a tube was a diaphragm 
because it could vibrate! This was a point, however, 
which the Court of Appeal was too wise to confirm, 
and which, with grim humour, it declares it will 
consider when the case arises. In this instance, 
perhaps the most glaring that has recently occurred, 
the invention which was thus professionally distorted 
into the original and fundamental invention of the 
telephone, was literally a mere improvement én detail. 
A telephone consists necessarily of at least three parts : 
a transmitting instrument, a circuit, and a receiving 
instrument. Edison’s sole claim was for improvements 
in the transmitting part, and it related only to one of 
the three possible kinds of transmitters, namely, that 
kind which works upon the principle of variations in 
the resistance of the circuit. It was, therefore, only a 
detail of a detail : and so far as there was any general 
principle in it, in the application of the principle of 
variations of resistance, that general principle was in 
terms disclaimed by its inventor. The one claim is 
for a “combination ””—the mere putting together of 
two things, the “diaphragm or tympan” and the 
“tension-regulator,” both of which things were old, 
and for which the inventor does not now make any 
separate claim! This device of putting together two 
old and well-known things to make a new “ combina- 
tion” is a favourite one with inventors, especially with 
American inventors ; and Iam not going to say that 
there is no merit in a new combination. But in this 
case, not even the combination itself was novel, inas- 
much as there had been shown years before by Philip 
Reis a telephone transmitter, having a diaphragm or 
tympan of bladder in combination with a platinum 
tension regulator, which is identical in its mode of 
action with the platinum tension regulator described 
in Edison's specification. Moreover, there had been 
shown at the Philadelphia Exhibition of 1876 another 
instrument, having in it a liquid tension regulator 
identical with one of those described in Edison’s 
specification, combined with a diaphragm. How, in 
view of these things, even a professional expert 
can maintain that Edison’s “combination” was an 
invention so great and glorious that language 
must be warped and common sense violated in 
order to do justice to its “fundamental character” 
it is difficult to understand. But Mr. Imray goes even 
further than the judges. Says Mr. Imray: “so long 
as ‘in an instrument for transmitting electric impulses 
by sound’ there is the combination of something that 
vibrates to the voice and by its vibrations acts on 
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something which ‘varies the resistance in a closed 
electric circuit,’ that instrument is obviously within the 
scope of Edison’s claim.” Here is patent stretching 
with a vengeance. Although Edison had declared his 
diaphragm or tympan was to be, as his drawings also 
showed, “like a drum,” Mr. Justice North declared that 
a wooden tube was a diaphragm because it would per- 
form the functions of a diaphragm! The Appeal 
Court, happily for its own reputation, did not confirm 
that dictum. But now we have Mr. Imray stretching 
the plain term diaphragm so as to include anything 
that vibrates to the voice—say a dew drop, a candle 
flame, or the air itself—for they all come within Mr. 
Imray’s definition though they are none of them 
“like a drum.” I can only ask which is right, Mr. 
Edison the inventor, who says that the diaphragm or 
tympan must be like a drum, or Mr. Imray, the 
expert, who says it must be “something that can 
vibrate to the voice ” whether like a drumhead or not ? 
We have Mr. Imray’s word for it that diaphragms and 
tympans and “ indeed objects of all kinds ” can vibrate 
to the voice; Mr. Imray is not going to say that 
objects of all kinds are diaphragms because they can 
vibrate to the voice. Mr. Imray is very desirous of 
defending Lord Justice Cotton for having, as reported 
in the Zimes report of the suit of the United Tele- 
phone Company v. Bassano, declared that amongst 
Edison’s tension regulators the one ultimately adopted 
was one consisting of “ carbon blocks” and “ suspended 
pencils of carbon.” I had pointed out that no such 
things were described in Edison’s specification, but 
that these words described Hughes’s microphone, 
which was only invented in 1878, the year after Edi- 
son’s specification. In defence of Lord Justice Cotton, 
Mr. Imray coolly makes a new definition of the term 
microphone to suit the case, and also quotes from 
Edison’s specification a passage in which neither 
“ carbon blocks ” nor “ suspended pencils of carbon ” 
are mentioned. Would Mr. Imray, who is so anxious 
to justify Lord Justice Cotton in this matter, having 
put Hughes’s microphone of 1878 into Edison's specfi- 
cation of 1877, be surprised to learn that Lord Justice 
Cotton did not do anything of the kind? I stated 
that this was what had occurred if the Z7’imes report be 
correct ; and having since seen the verbatim judgment 
of Lord Justice Cotton, I have ascertained that the 
impression conveyed by the necessarily brief abstract 
in the law report of the Zmes is not justified by the 
words of the learned Lord Justice. I have reserved to 
the last Mr. Imray’s new definition of the microphone 
because it is a fine example of the very practice 
of which I complain, the stretching of patents 
on expert testimony. “ What is a microphone,” 
asks Mr. Imray, “ but ‘an instrument in which 
semi-conducting material’ is arranged in a ‘tele- 
graphic circuit’ in connection with a ‘diaphragm’ 
so that there is a variable resistance resulting from 
‘greater or less intimacy of surface contact’ produced 
by minute vibrations of the diaphragm?” It is a 
magnificent definition—but unfortunately not correct. 
Does not Mr. Imray remember how, in 1878, Prof. 
Hughes took the Royal Society and the Society of 
Telegraph Engineers by storm when he showed that a 
microphone consisting of three French nails, or of a 
gold chain, or of three little bits cf good-conducting 
gas carbon would transmit speech, and even the most 
minute sounds, perfectly well without any semi-con- 
ducting material or any diaphragm or drum-like thing 
of any kind? Does he not remember how it astonished 
everybody that no diaphragm was necessary, that the 
microphone might be placed directly upon the works 
of a watch, or upon the speaker's throat, or even on the 
top of his head? Does he not remember how Mr. 
Edison instantly cabled across the Atlantic that his 
invention had been pirated, and was so exceedingly 
anxious to prove that he, not Hughes, was the inventor 
of the microphone, that he wrote off in hot haste to the 
New York 7'rilune declaring that he, Edison, had dis- 
covered some months before that he “could dispense 
with the vibrating diaphragm !” 

Yet now Mr. Imray speciously puts back the vibrating 


diaphragm into the definition of the microphone—and 
why? In order to demonstrate triumphantly, as he 
thinks, that the Hughes microphone was included in 
the one combination that Edison can claim. Again, I 
can only ask which is right: Mr. Edison, the in- 
ventor, who in order to gain credit for the discovery 
of the microphone declares that a microphone has not 
a diaphragm, and that he discovered that it did not 
require one after he took out his patent, or Mr. Imray, 
the expert, who in order to drag the microphone into 
Edison’s patent declares that a microphone must have 
a diaphragm ? 

I am extremely indebted to Mr. Imray for such an 
apt illustration of the expert method of distorting 
language, though happily in this case he will not bam- 
boozle the court of public opinion into a mistaken 
judgment.—I am, Sir, yours faithfully, 

(Signed) Silvanus P. Thompson. 


[Prof. Thompson has forwarded to us for publica- 
tion the above copy of “A final letter to the 7'imes 
in reply to Mr. Imray on the question of ‘ Judicial 
Stretching of Patents.’”—EpDs. ELEC, REV.] 


Incandescent Lamp Patents. 


Your correspondent, Mr. John Bilton, is, I think, 
under a slight misapprehension as to the effect of the 
Edison-Swan lamp monopoly upon the user of dynamos 
other than Edison’s, 

He states that “the Edison and Swan lamps, though 
well suited for central station lighting by Edison 
machines, are not adapted to run with others in the 
market ; nor, owing to their high E.M.F., for use with 
batteries.” 1 have quoted the substance of Mr. Lilton’s 
remarks, not rendered them literally. And inthe next 
paragraph he expresses his fear that the monopoly of 
Edison lamps means also a monopoly of Edison 
dynamos. Mr. Bilton must be misinformed in this 
matter, as I think it must be well known that the 
Edison-Swan lamps are made to suit all types of 
machines, and that the lower voltage lamps can be used 
with primary batteries. 

In fact, from the very first, in the very early days 
when each company had its own lamp which fitted its 
own machine and no other, the said machine being 
usually constructed to give only a certain E.M.F., the 
Swan Company alone made lamps suitable to all con- 
ditions for which they were likely to be required. 

I think also that too much has been made of the 
alleged superiority of the Woodhouse and Rawson 
lamp. 

Some years back when Messrs. Woodhouse and 
Rawson first introduced their new filament lamp, as it 
was then known, it was undoubtedly far superior in 
finish and in durability to anything that was then in 
the market. A sample Woodhouse and Rawson lamp 
which was placed in the hands of my firm for the pur- 
pose of testing lasted 2,000 hours in actual lighting 
work, where up to that time we had only been able to 
get 300 hours out of a Swan lamp under the same con- 
ditions. The lamp was placed in a special position in 
order to give it what we considered a severe test ; and 
we have had them latterly lasting over 5,000 hours in- 
underground work. Since that time, however, so far 
as my experience goes, it has been a neck and neck 
race between Swan, or Edison-Swan, and Woodhouse 
and Rawson. Not that the latter have gone back, but 
the former improved, and | believe that, making 
allowance for the almost necessary uncertainties of 
manufacture ina delicate thing of this kind, there is 
very little to choose between the two, except that 
Woodhouse and Rawson’s lamps take rather less current 
for the same E.M.F. than the Edison-Swan. 

It is hardly necessary to point out to readers of the 
ELECTRICAL REVIEW that glow lamps used for central 
station lighting are not electrically different from those 
used under other conditions. 


Sydney F. Walker. 
Cardiff, August 10th, L880. 
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The Edison and Swan Company are apparently very 
much elated with their recent success in the Law 
Courts, but in taking such hasty proceedings against 
Mr. William Holland they appear certainly a little 
premature, especially as they have yet to prove that 
the lamps sold by the Brush company are an infringe- 
ment of their rights. It certainly appears very strange, 
in taking a careful study of the “ Edison v. Woodhouse 
and Rawson” case, that the question of resistances was 
kept so much in the background, particularly on the 
side of the defence. This point alone, to my mind, 
forms a very distinct feature between the lamps of the 
contesting parties, and in reading the specifications the 
claims are so diametrically opposed in the matter of 
resistance, that it is difficult to account for this point 
being left on one side. One inventor clearly sets forth 
a claim for lamps of high resistance, whilst the other 
claims for lamps of low resistance, the one, Edison, 
making a point of obtaining lamps of at least 100 ohms 
or upwards resistance, and the other makes a point of 
obtaining lamps of 50 ohms resistance and under. A 
monopoly, if obtained for the use of these high resist- 
ance lamps to the exclusion of the low resistance, 
would undoubtedly do more harm than good, as no 
one would care to be compelled to use such lamps, 
knowing that there were others more suitable and 
better elsewhere. Speaking practically, I may say 
that the Edison lamps would be totally useless 
to me to work with my plant, and I should get 
no result from them. I have had Edison lamps 
and also Swan lamps, as well as Lane-Fox and 
other makes, but I am now running mostly those 
supplied by Shippey Brothers, of specially low resist- 
ance. My plant consists of a 2 H.P. “ Griffin” double 
acting gas engine, which is the most suitable for 
electric lighting I have yet seen, a dynamo made by 
Greenwood and Batley, of Leeds, a set of E.P.S. storage 
batteries, and about 40 lamps of 16 candle-power and 
30 volts, most of which, as I have said, are those 
supplied by Messrs. Shippey. I should certainly 
prefer to have my choice of lamps, even if compelled 
to pay an extra price for those which suited my purpose 
best. Electric lighting has been already too much 
handicapped, but this kind of monopoly is certainly a 
different one to what many expected, although the 
enemies of this illuminant have already begun to 
rejoice that some of its supporters are weaving a net 
apparently for their own entanglement. If you can 
find space in your valuable Journal and think the above 
remarks may be of use, please insert same and oblige 

Hy. T. Crewe. 

Montpelier Vale, Blackheath, S.E., 

August 9th, 1886. 


With reference to the reports which have appeared 
in the daily papers of the proceedings in the Chancery 
Division of the High Court of Justice, on Friday, the 
6th inst., in the matter of the Edison and Swan United 
Electric Light Company v. Holland and the Jabloch- 
koff and General Electricity Company, it is to be feared 
that the condensed reports referred to of what took 
place in Court may give the public an erroneous 
impression of the real facts of the case, and, in justice 
to the industry, I ask that you will be good enough to af- 
ford me space to briefly state the position of the matter. 

Notwithstanding that the decision of Mr. Justice 
Butt against Messrs. Woodhouse and Rawson is now 
under appeal, the Edison and Swan Company have 
been threatening the users of lamps not manufactured 
by themselves with proceedings for infringement; and, 
among others, the customers of the Anglo-American 
Brush Corporation. 

My Corporation, therefore, advertised their readiness 
to indemnify their customers against any proceedings 
for alleged infringements of patents by the use of the 
Brush Victoria incandescent lamp; and did, among 
others, indemnify the Jablochkoff and General Electri- 
city Company, and their customer, Mr. Holland, of the 
Albert Palace. 

My Corporation also called upon the Edisen and 


Swan Company, under the provisions of the Patent 
Act, to justify their threats by commencing proceed. 
ings against the Brush Corporation in respect of the 
lamp in question, but the Edison and Swan Company 
instituted proceedings against the Jablochkoff Com- 
pany and Mr. Holland, instead of against the Brush 
Corporation, who are the manufacturers of the lamps. 

Meanwhile the Brush Corporation have been com- 
pelled to protect their interests by instituting proceed- 
ings against the Edison and Swan Company for in- 
fringement of their lamp patents, which cover their 
manufacture of incandescence lamps, and which action 
is still pending. 

The proceedings in Court yesterday were, firstly, 
to confirm an arrangement made out of Court between 
the parties, under which Mr. Holland will remain in 
undisturbed possession of the lamps already pur- 
chased, but will not purchase any more such lamps 
pending the hearing of the action, or unless Mr, Justice 
Butt’s decision be reversed ; and, secondly, to hear an 
application made by Mr. Holland and the Jablochkoff 
Company, with the consent of the Anglo-American 
Brush Corporation, to admit the Brush Corporation as 
third parties, so that they may defend the action of the 
Edison and Swan Company v. Holland and Jabloch- 
koff. This application was granted by Vice-Chancellor 
Bacon, with costs against the Edison and Swan Com- 

any. 
. The Anglo-American Brush Corporation are fully 
determined to contest anew the validity of the patents 
owned by the Edison and Swan Company, and they 
have every reason to think that they will do so suc- 
cessfully. 
E. Garcke, Secretary. 
Anoio-American Brusn Execrric Lieut 
CorPoRATION, LIMITED. 


112, Belvedere Road, Lambeth, 8.E., 
August 9th, 1886. 


Upward Battery. 


I can quite understand Mr. Walker’s wish that the 
correspondence on the above subject should now cease. 

One statement he makes, however, requires unquali- 
fied denial, viz., “That I have virtually given up the 
point at issue ve the chemical action of the Upward 
battery.” I have never done so in any way, as those 
of your readers who have followed the correspondence 
will know. I again state that the only theory that I 
know of which agrees with facts is, that the E.M.F. is 
that due to the direct combination of zinc and chlorine, 
viz., 2:1 volts; and that Mr. Walker’s theory is on the 
face of it incorrect, as it would not give one half of 
this E.M.F. 

I last week pointed out the obvious fact that a trace 
of HCl came over from the generator. With this 
before him Mr. Walker says it is difficult to see where 
HCl can come from except in the manner which he 
has mentioned, ¢.c., from the action of the battery itself. 
The diminished bulk of HCl in aqueous solution as 
compared with that of the two free gases has, and can 
have, nothing whatever to do with the quantity as de- 
termined by analysis. Its absorption by the carbon 
to anything like the extent he suggests is quite out of 
the question. 

With regard to the difficulty experienced by Mr. 
King, as mentioned by him in the English Mechanic, 
considering that the battery was admittedly put toge- 
ther in a very experimental way and according to the 
old patent, and especially without a gas holder, it is not 
surprising that he was not quite successful, although 
even he speaks in the highest terms of the battery. 

Finally, I do hope that one good result of this cor- 
respondence will have been to impress upon Mr. Walker 
the value of the old saying, ne sutor ultra crepidem, and 
that in future he will confine himself to that branch 
of electricity (?) in which he is, I trust, unrivalled— 
drawing up reports to capitalists,and leave the scien- 


tific side alone. 
C. W. S. Crawley. 
August 11th, 1886. 
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